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reword

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 work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
Cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria nee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all such patent rights
patent rights identified during the development of the document will.be'in the Introduct
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'lpment, Subcommittee SC 14, Firefighters’ personal equipment.

11999 consists of the following parts, uider the general title PPE for firefighters — Test
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e fighting fires occurring in structures:
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PPE for firefighters — Test methods and requirements for

PPE used by firefighters who are at risk of exposure to high
levels of heat and/or flame while fighting fires occurring in
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Scope

art of personal protective equipment [PPE] to be used by firefighters, primarily but n
Lect against flame and high thermal loads while fighting fires occurring in structures.

Normative references

following documents, in whole or in part, are noymatively referenced in this documsg

868, Plastics and ebonite — Determination of indentation hardness by means of a durom|
ness)

6942, Protective clothing — Protection.dgainst heat and fire — Method of test: Evaluation
material assemblies when exposed-to-t source of radiant heat

15025, Protective clothing — Protection against heat and flame — Method of test for limited f]
20344:2011, Personal protective equipment — Test methods for footwear

20345:2011, Persondl protective equipment — Safety footwear

13832-1, FootweaPprotecting against chemicals — Part 1: Terminology and test methods

13832-3, Feofwear protecting against chemicals — Part 3: Requirements for footwear high
hemicalsunder laboratory conditions

5 part of ISO 11999 specifies the minimum design and performance requirements fof footwear

bt solely to

nt and are

spensable for its application. For dated references, only the edition cited applies. F¢r undated
rences, the latest edition of the referenced document (including any amendments) appligs.

[77)

eter (Shore

f materials

ame spread

ly resistant

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 20344, ISO 11999-1 and
EN 13832-1 apply.

4

4.1

Foo

©IS

Classification, design and performance level

Classification

twear shall be classified in accordance with Table 1.

02016 - All rights reserved


https://standardsiso.com/api/?name=84539d12cfbabd775b31af57e8421571

ISO 11999-6:2016(E)

Table 1 — Classification of footwear

Classification Description

Class 1 Footwear made from leather and other materials, excluding
all-rubber or all-polymeric footwear

Class 11 All-rubber (i.e. entirely vulcanized) or all-polymeric (i.e. entirely
moulded) footwear

4.2 Desi

gn

Footwear {

Key

A low s
B ankle
C half-K
D knee-
E thigh
a Varia
NOTE Desig

uppe

nall conrorm to one oI the designs U Lo k given in rigure 1.

—
height boot

< J}

ble extension which-can be adapted to the wearer.

hoe
boot
nee boot

n E can be a knee-height boot (design D) equipped with a thin impermeable material which extend
and whieh¢an be cut to adapt the boot to the wearer.

Figure 1 — Design of footwear

4.3 Performance Level

the

This part of ISO 11999 contains two performance levels, A1 and A2. While many requirements are
common to both performance levels, there are differences. Thermal requirements for each level are

different.

NOTE Other parts of the ISO 11999 series dealing with other items of PPE have been developed with two
levels of thermal protection, A1 and A2. It is important to select items of PPE from this part of [ISO 11999 from the

same therm

al performance level when they are to be worn together.

© ISO 2016 - All rights reserved
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5 Sampling and conditioning

5.1 Sampling

The minimum number of samples shall be that specified in [SO 20344:2011, Clause 6, together with the
minimum number of test pieces taken from each sample, as given in Table 2.

Wherever possible, test pieces shall be taken from the whole footwear unless otherwise stated in this
part of ISO 11999 or in ISO 20344.

3 g g 3 as2 e material
which the component has been manufactured can be used instead and this shall bémnpted in the
tesfireport.

Where samples are required from each of three sizes, these shall comprise the largest, smgllest and a
middle size of the footwear under test.

5.2 Conditioning

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 stdted in the test method.

Thg maximum time which shall elapse between removal frem the conditioning atmosphgre and the
start of testing shall be not greater than 10 min, unless othetwise stated in the test method.

Each test piece shall individually satisfy the specificxtequirement, unless otherwise stated in the
tes§ method.

The uncertainty of measurement for each testimethod described in the present standjrd can be
ass¢ssed. One of the two following approaches should be used:

— |a statistical method, e.g. that given in ISO 5725-2;

— |a mathematical method, e.g. that given in Reference ENV 13005.

Table 2 =Minimum number of samples and test pieces

Property to be Reference Number of Number of test pieces Test OE:y on the
determined? samples from each sample final footwear
Radiant heat 6.2.2 one pair See 7.2 es
Flame 6.2.3 one pair See 7.3 es
Zipper puller attachment 6.7.2 three zippers No
strength
Zipper lateral strength 6.7.3 three zippers No

a  |180.20344:2011, Table 1 applies.

6 Requirements

6.1 General requirement

Footwear for firefighters shall conform to the requirements specified in Table 3.

© IS0 2016 - All rights reserved 3
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Table 3 — General requirement

Requirement Reference Classification and | Marking
performance level | symbol
ISO 20345: | Thispartof | ClassI ClassII
2011 ISO 11999 Al lAa2] a1 [ A2
General |Footwear Type and classifica- 4.1 a
construction |tion
Height of upper 521 a
Qppr‘ifir‘ ergonomic 534 a
feature %)
Leakproofness 5.3.3 N/A ,\Q'\
Water resistance 6.5 a N/A (- v wr
Jeatregion Design Cand D 5.2.2 a AN -
Design E 5.2.2 N/A .09
Whole |Jole perfor- |Construction 53.1.1 a N ‘N/A
footwear |hance CC
Upper/outsole bond 5.3.1.2 5\3\‘) N/A
strength @)
Insulation against 2.1 C‘(Al A2 | A1 | A2 | AlorA2
heat
N \Q d | da [ a4 | 4
Slip resistance 5.3.5 ;\\}\ a SRA SRB
O, SR(
Energy absorption of 6.2.4 \\,\Q a
seatregion X 0\,\*
. A\'
Flame resistance _ 6.2.3 a
Penetration resist- 6\2:1 a p
ance .‘c\}‘
N
Toe protec-  |General C) 5.3.21 a
tlon Internal length K 5.3.2.2 a
toe caps O
Impact res@ﬁce 5.3.2.3 a
Comp%gs}fn resist- 5.3.24 a
ance\
wosion resistance 5.3.2.51 a
metal toe caps
\Q Non metallic toe caps | 5.3.2.5.2 a
; lectr@A Electrically insulat- 6.4.2 d See
groperty ing footweard EN 50321
5.3
Antistatic footweard 6.4.3 A
Resistance to |Cold insulation of 6.2.3.2 c CI
inimical sole complex
environment |pagistance to chem- 6.3 N/A c c CH
icals
Accessories |Zipper 6.7 b
Metatarsal protection 6.2.6 c M
Ankle protection 6.2.7 c AN
4 © IS0 2016 - All rights reserved
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Table 3 (continued)

Requirement Reference Classification and | Marking
performance level | symbol
[SO 20345: | Thispartof | ClassI Class II
2011 IS0 11999 [ Aq | A2 | A1 | A2
Upper Thickness 5.4.2 N/A a
Tear strength 5.4.3 a N/A
Tensile properties 54.4 a a
Freximgreststarce 545 NFA —
Water vapour perme- 5.4.6 a N@r\\o
ability &coefficient a
pH value 5.4.7 a 6N7A
Hydrolysis 5.4.8 N/A o) a
Chromium VI content 549 . ?\% N/A
Water penetration 6.3.1 f'\'} N/A
water absorption K N
Radiant heat 6.2.2 (-S\\ N a a
Flame resistance g@v a a
Cut resistance 6.2.8 QV ¢ ¢ CR
Linfng |Vamp Tear strength 551 | \\\ i a N/A
Abrasion resistance 5.5.2 0,\" a N/A
Water vapour perme- 5.9{9 a N/A
ability &coefficient h$
pH value A’\‘%.SA a N/A
Chromium VI contex@’ 5.5.5 a N/A
Quarter Tear strength \.\(\}‘ 5.5.1 b N/A
Abrasion re@h\nce 5.5.2 b N/A
Water vapour perme- 5.5.3 b N/A
abilitrﬁefﬁcient
pH Value 5.5.4 b N/A
@bmium VI content 5.5.5 b N/A
Torgue %\"ﬁ‘ear strength 5.6.1 b N/A
Q‘O pH value 5.6.2 b N/A
X Chromium VI content 5.6.3 b N/A
Ins )le/insQ&S} See Table 4 a b
Out so]&?" Tear strength 5.8.2 a a
% Abrasion resistance 5.8.3 a a
Flexing resistance 5.8.4 a a
Hydrolysis 5.8.5 a a
Interlayer bond 5.8.6 b b
strength
Resistance to fuel oil 6.4.2 a a
Cleated area 5.8.1.2 a a
Thickness 5.8.1.1 a a
Cleat design 6.6.1 a a
Cleat height 6.6.2 a a

© IS0 2016 - All rights reserved 5
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Table 3 (continued)

Requirement Reference Classification and | Marking
performance level | symbol
IS0 20345: | Thispartof | ClassI Class II
Cleat height in the 6.6.3 a a
waist area
Heel breast 6.6.4 a a
Resistance to hot 64.1 a a
contacts

The applicd
a Me

N/A means

the requirement is not applicable.

bility of requirement to a particular classification is indicated in this table by the following:

are precluded from use.

b Means that if the component parts exists, the requirement shall be met.

c Melans that if the property is claimed, the requirement given in the appropriate clause shall be met.
d Melans that one of the two requirements shall be chosen.

ans that the requirement has to be met. In some cases, the requirement relates onlyto particular
materials within the classification, e.g. pH value of leather components. This does not mean thatother materfals

Table 4 — Basic requirements for insoles-and/or insocks

Options Compo- Requirements to fulfill in ISO 20345
nent to bde Thick- pH Water Abrasion Chromipm
assesse ness absorption | {,cole | Insock VI
desorption
1 | Noinqole or | Non-remov- Insock a a a N/A a a
if pr¢sent | able insock
not fulfilling
the refuire-
mepnts
2 | Insolgpres- | Noinsock Insole a a a a N/A a
ent Seat sock
present
3 Full insock; [7Insock and a N/A a N/A N/A N/A
non-remov- insole
ablg Insock N/A a N/A N/A a a
4 Full\insock, Insole a a a a N/A a
rémovable
I k N/A a N/A N/A a a
and water fsoc / / /
permeable
5 Full illbUL}\, IllbUlU b = = = I‘I/’A =
removable |, o0 N/A a a N/A a a
not water
permeable

NOTE 1 For removable insocks, see 9.3.
a  Means that the requirement shall be met.

N/A means the requirement is not applicable.

© ISO 2016 - All rights reserved
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6.2.
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Thermal behaviour

1 Insulation against heat

When tested in accordance with the method described in 7.1, the footwear shall meet the respective
requirements for A1 or A2 performance level in Table 5 and Table 6.

Table 5 — Insulation against heat: requirements for the temperature inside the footwear

Level of performance for each Performance level A1 Performance level A2
I Cllu;l ClllClltD
Sarld bath temperature (°C) 250
Ins]de temperature of the foot- <42 after 10 min
wear (°C)
Table 6 — Insulation against heat: requirements for footwear degradation
Level of performance for each re- Performance level A1 Performance leviel A2
quirements
Sarld bath temperature (°C) 250
Totpl duration of the test 20 min 40 min
Asdessment After testing, the footwear shall conform to A.2.1
6.2]2 Radiant heat
When tested in accordance with the method described in 7.2, the temperature increase for eath material
conjbination shall be equal or less than 24 °G, After testing, the footwear shall conform to A.R.2.
6.2{3 Flame resistance
When tested in accordance withitthe method described in 7.3, the footwear shall neither flanpe for more
than 2 s (after-flame time) npr glow more than 2 s (after-glow time). After testing, the foofwear shall
conform to A.2.3.
6.3| Resistance tochemicals
6.3]1 Degradation resistance

Wh
meq
use

bn testedyin accordance with EN 13832-3:2006, 6.2.2, footwear with resistance to chen
t the\degradation requirement with at least three chemicals from Table 7. Other chemi
H additionally according to the intended use.

hicals shall
rals can be

The sole and upper shall both be tested with the same chemicals. After degradation, the test pieces
shall be tested according to Table 8.

Samples that are too strongly affected by the degradation test do not need to be tested and shall be

con

sidered to fail the test. For example, when the test pieces
have holes,
are swollen and distorted, or

become brittle.

© ISO 2016 - All rights reserved
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Table 7 — List of chemicals

Letter Chemical CAS-NR Class
code
B Acetone 78-93-3 Ketone
D Dichloromethane 75-09-2 Chlorinated hydro-
carbon
3 F Toluene 108-88-3 Aromatic hydrocar-
bon
4 G Diethylamine 109-89-7 Amine
5 H Tetrahydrofurane 109-99-9 Heterocyclic ether
6 I Ethyl acetate 141-78-6 Ester
7 ] n-Heptane 142-85-5 Saturated hydrocar-
bon

K Sodium hydroxide solution 30 % d = 1,33 1310-73-2 Alkalisolution

L Sulphuric acid 95 % d = 1,84 7664-93-9 Inbrganic acid
10 M Nitric acid (65 * 3) % 7697-37-2 Inorganic acid
11 N Aceticacid (99 + 1) % 64-1917 Organic acid
12 0 Ammonia solution (25 + 1) % 1336-21-6 Alkali solution
13 P Hydrogen peroxide (30 + 1) % v/v 124443-6 peroxide
14 Q Isopropanol 67-63-0 Aliphatic alcohol
15 R Sodium hypochlorite (13 £ 1) % 7681-52-9 hypochlorite

(of active chloride)
NOTE1 CAS-NR chemical abstract services = reference numberof chemical.
NOTE 2 Letters B to L are identical to those given in EN-374-1:2003, Annex A.

Table 8 — Tests for basic properties ofthe sole and the upper after degradation

tion +10) shore A

Sole Upper
Test Tear resistance Hardness Tear resistance Elongation at break
Test methpd | 1SO 20344:2011, 8.2 ISO 868 [SO 20344:2011, 8.2 ISO 20344:2011, 6.¢
Requiremgnt | Greater or equal to Minimum : 30 Greater or equal to 6,4 | Minimum: 80 % of value
6,4 kN/m shore A kN/m before degradatio
Maximum : (value
before degrada-

6.3.2 Pefrmeation resistance

When teste¢d in accordance with EN 13832-3:2006, 6.2.3, footwear uppers shall achieve a permea

resistance

fion

At or above 121 mins with at least three of the chemicals from Table 7. The same chemical

S as

used in 6.3.1 shall be used.

6.4 Electrical Properties

6.4.1 General

Electrical properties shall conform to either 6.4.2 or 6.4.3.

6.4.2 Electrically insulating footwear

Electrically insulating footwear shall fulfill the requirements given in ISO 20345:2011, 6.2.2.3.

© ISO 2016 - All rights reserved
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The test voltages shall be 5 kVrms for the proof test and shall be 10 kVrms for withstand test. (This
relates to Class 0 electrical resistance.)

6.4.3 Antistatic footwear

Footwear shall conform to all the requirements given in ISO 20345:2011, 6.2.2.2.

6.5 Water resistance

When tested in accordance with ISO 20344:2011, 5.15.2, the total wetted area inside the footwear shall
notpegreatertiram3Tm2:

6.6 Outsole

6.6{1 Cleat design

The cleat design (excluding waist area) shall be such that there are no centinuous linear transverse
valleys across the sole.

6.62 Cleat height

When tested in accordance with ISO 20344:2011, 8.1, the cleat height d; shall be not less thap 3 mm.

NOTE For the measurement site of dp, it is described in Figure 2.

] £ ,n_- l_l"'i
o g
a) Cemented-construction b) Direct vulcanised or injectedl (cleated)
(cleated)

Figure 2-= Cleat height of direct injected, vulcanised and cemented outsole

6.6{3 Cleat height in the waist area

The outsole shall have transverse cleat with a height of at least 1,5 mm in the waist area (seq Figure 3).

6.6.4 Heel breast

The outsole shall have an inclined-breast heel. Distance “a” (the waist area) shall be at least 35 mm,
angle o shall be between 90°and 120° and dimension “b” shall be at least 10 mm (see Figure 3).

© IS0 2016 - All rights reserved 9
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Key
a Waist| area.
b Heel breast.

¢ Cleatprofile.
d Cleat|height in the waist area.
NOTE Design is an example, only the dimensions are requirements.

Figure 3 — Outsole dimensions

6.7 Zipper (slide fastener)

6.7.1 Zipper construction

The zipper|shall have an interlocking mechanism.

6.7.2 Zipper puller attachment strength

When test¢d in accordancewith the methods described in 7.4.1, each recorded value of the attachment
strength of puller shall be"greater than 250 N.

6.7.3 Zipper lateral strength

When testpd in\accordance with the methods described in 7.4.2, each recorded value of the latpral
strength slllall be greater than 500 N.

7 Test methods

7.1 Insulation against heat

The test shall be conducted according to the procedure described in ISO 20344:2011, 5.12.

7.2 Radiant heat

Two test pieces shall be tested from all different material combinations including seams, label and any
closing mechanism. Take the samples from the upper of at least one pair of footwear.

10 © IS0 2016 - All rights reserved
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If it is not possible to obtain a large enough test piece from the footwear, then a sample of the material
or material combination from which the component has been manufactured can be used instead and
this should be noted in the report. This test piece shall include the same arrangement of layers, e.g.
padding and lining, as found in footwear.

Test the test pieces according to ISO 6942, method B at a heat flux density of 20 kW/m2 exposing the
outer surface to radiant heat for 40 s. The result shall be expressed as temperature increase of the
highest single result of AT rounded to 0,1 °C.

7.3 Flame resistance test

7.3{1 Conditioning and sampling

All fifferent external materials, including external seams, labels and closing mechanisms, ap provided,
as g complete sample of footwear shall be tested in accordance with ISO 15025 asymodified ip 7.3.2.

7.312 Procedure

7.3{2.1 Place the burner (see Figure 4) on a flat, horizontal surfacesith the burner and| flame in a
vertical position.

7.3{2.2 Clamp the part of the footwear to be tested so that-the minimum distance from th¢ top of the
burhper to the footwear surface is (17 = 1) mm and the angle-bétween the sample area to be tested and the
horjzontal plane is (45 £ 5)° (see Figure 4). The samplescarrier has a square flame applicatign aperture
sizg of [(50 x 50) + 1] mm.

NOTE A simple clamp commonly used for holdingtest tubes on a metal stand or a sample carrier{can be used
to hpld the footwear.

2

.7 NN e

A

3
N
1
a) Plan view b) During the test c) Before the test

Key
1 burner
2 sample carrier
3 footwear being tested
4  flame application aperture

Figure 4 — Equipment for flame resistance tests

© IS0 2016 - All rights reserved 11
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7.3.2.3 Move the burner away from the sample and ignite the burner and preheat it for 2 min and
adjust the flame height in accordance with ISO 15025.

7.3.2.4 Reposition the burner as in 7.3.2.2 and apply the flame for (10 £ 1) s to the designated area.

7.3.2.5 R

emove the flame and measure any after-flame and/or after-glow as defined in ISO 15025.

7.3.2.6 Repeat procedures 7.3.2.2, 7.3.2.3 and 7.3.2.4 for at least one test piece of each different
external material used in the construction of the footwear, external seams and closing mechanism.

7.4 Zipp

7.4.1 Puller attachment strength

7.4.1.1 K

The puller

74.1.2 A

Tensile ma
mask the s

7.4.1.3 K

Mount the
plate. Clea
to the slidg
failure. Th

74.2 La

7.4.2.1 K

The zipper
required tc

7.4.2.2 A

Tensile ma
throughou
tape of the

er

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

| pparatus

chine which produces a constant rate of jaw separation of{100 + 20) mm/min and a plat
ider so that tension is confined to the puller and its attachment to the slider.

rocedure

slider in the lower jaw of the tensile machine\with the puller passed through the mas}
ring the end of the puller in the upper jaw:gftester so that tension is applied perpendic
b1, set the testing machine in use until failure occurs. Record the maximum force to c4
‘ee test pieces shall be tested and the results recorded.

feral strength

rinciple

cause failure of the-zipper is measured.

| pparatus

f the test and gripping jaws of 25 mm wide, constructed and finished so as not to damage
zipper.

e to

(ing
1lar
use

is subject to a lateralforce to measure the resistance of the closed zip to opening. The force

chine with)a jaw separation rate of (100 + 20) mm/min having a facility to record the f¢rce

the

7.4.2.3 Test pieces

Three test pieces with a minimum length of closed chain for each test of 75 mm. No more than one test

piece shall

be taken from a single zipper.

7.4.2.4 Procedure

Clamp the test piece in the jaws of the testing machine so that there is at least 25 mm of closed chain
either side of the jaw. The jaw shall be positioned 3 mm from the chain. Figure 5 shows the arrangement.
Set the machine in the operation and measure the force to induce failure. Three test pieces shall be

tested and

12

the results recorded.
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Key

8

Eac

at least 25 mm of closed chain either side of the jaws
clamps

Figure 5 — Zipper test,
Marking

h item of footwear for firefighters shall be e¢learly and permanently marked, for e

embossing or branding, with the following:

a)
b)
c)
d)
e)
f)

g)

size;

manufacturer’s identification mark;
manufacturer’s type designation;

year and, at least the quarter of manufacture;

number and year of this-part of [SO 11999;

marking symbol(s)from Table 3 appropriate to the protection provided which is not cov
symbol(s) of the pictogram (see Figure 6);

pictogramishown in Figure 6, at a size of at least 30 mm x 30 mm, attached in a visible
the outside of the footwear, one of the marking symbols given in Table 9 shall be ma
bottem left hand corner of the pictogram.

NOTI

E Other letter markings relating to other standards could be present in the bottom right ha

kample, by

bred by the

bosition on
'ked in the

hd corner of

the pictogram.

© ISO 2016 - All rights reserved
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Fig

Table 9 — Marking symbols

ure 6 — Pictogram indicating types and protection of footwear for firéefighters

Symbol Properties signifieda
Al All normative requirements for performance.level A1 of Table 3.
A2 All normative requirements for performafcée‘level A2 of Table 3.

a| The normative requirements of Table 3 are those signified by “(a)?.

Footwear

a) Theus

b) The us
letter

e of the “operating instructions” symbol is\mandatory and shall be as in Figure 7.

brotecting against chemicals shall be supplied tethe customer with additional necesgary
informatiop. The following information shall be given in the-marking.

e of the “protection against chemicals”'symbol is mandatory and shall be as in Figure 8. [The
odes of the tested chemicals shall-bglisted directly under the symbol.

NOTE If the footwear fulfils all the requirements of ISO 20345, this part of ISO 11999 can be mafked

additionally

on the product.

®
i |

Fligure 7 —Symbol 1641 of ISO 7000:2004 7000:2004 “operating instructions”

14

=0

Figure 8 — Symbol 2414 of ISO “protection against chemicals”
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9 Information to be supplied

9.1 General

Footwear for firefighters shall be supplied to the customer with information written at least in the
official language(s) of the state/country of destination. All information shall be unambiguous. The
following information shall be given:

a) name and full address of the manufacturer and/or the manufacturer’s authorized representative;

b) number of the International Standard;

c) |explanation of any pictogram, markings and levels of performance. A basic explanation| of the test
that have been applied to the footwear, if applicable;

d) |instruction for use
1) checks to be carried out by the wearer before use, if required;
2) fitting, how to put on and take off the footwear, if relevant;

3) application, basic information on possible uses and, where detailed information i§ available,
the source;

4) limitations of use (e.g. temperature range, etc.);

5) instructions for storage and maintenance, with maximum periods between mpintenance
checks (if important, drying procedures to be($tated);

6) instructions for cleaning and/or decontamination; obsolescence deadline or|period of
obsolescence;

7) if appropriate, warnings against-problems likely to be encountered (modifichtions can
invalidate the type approval, eg.-orthopaedic footwear);

8) if helpful, additional illustrations, part numbers, etc.;
e) |reference to accessories and spare parts, if relevant;
f) |the type of packaging-suitable for transport, if relevant;

g) |information on eléctrical properties in accordance with 9.2 or 9.3;

h) |information én‘insocks in accordance with 9.4;

i) |information on chemical resistance of footwear in accordance with this part of ISQ 11999, if
applicable;

j) |information on assessment of the state of footwear for the wearer;

NOTE See Annex B for an example.

k) information on penetration resistant inserts in accordance with 9.5.

9.2 Antistatic footwear
Each pair of antistatic footwear shall be supplied with a leaflet containing the following wording:

“Antistatic footwear should be used if it is necessary to minimize electrostatic build-up by dissipating
electrostatic charge, thus avoiding the risk of spark ignition of, for example, flammable substances and

eliminated. It should be noted, however, that antistatic footwear cannot guarantee an adequate

DI'Q ON again hock 3 ntroduces only 3 ance between foot and floo
risk of electric shock has not been completely eliminated, additional measures to avoid this risk are
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essential. Such measures, as well as the additional tests mentioned below, should be a routine part of
the accident prevention programme at the workplace.

Experience has shown that, for antistatic purposes, the discharge path through a product should
normally have an electrical resistance of less than 1 000 MQ at any time throughout its useful life. A
value of 100 kQ is specified as the lowest limit of resistance of a product when new, in order to ensure
some limited protection against dangerous electric shock or ignition in the event of any electrical
apparatus becoming defective when operating at voltages of up to 250 V. However, under certain
conditions, users should be aware that the footwear might give inadequate protection and additional
provisions to protect the wearer should be taken at all times.

The electrikal resistance of this type of footwear can be changed significantly by flexing, contaminatfion,

electrostatic charges and also of giving some protection during the whole of its{ife. The fiser
Classification I footwear can absorb moisture if worn for prolonged periods and.in moist and [wet

If the footwear is worn in conditions where the soling material becomes contaminated, wearers shguld

Where anffistatic footwear is in use, the resistance of the flooring should be such that it does|not
invalidate the protection provided by the footwear.

In use, no ipsulating elements should be introduced between the inner sole of the footwear and the foot
of the wearer. If any insert is put between the inner sole and-the foot, the combination footwear/inpert
should be g¢hecked for its electrical properties.”

9.3 Electrically insulating footwear

Footwear vith insulating properties providesdijmited protection against the inadvertent contact With
damaged dlectrical apparatus and therefore,each pair shall be supplied with a leaflet containing|the
following wording.

a) Electrically insulating footwear shall be worn if there is a danger of electric shock, for exaniple,
from damaged live electrical apparatus.

b) Electrically insulating fogtwear cannot guarantee 100 % protection from electric shock and
additignal measures to-avoid this risk are essential. Such measures, as well as the additional tgsts
mentigned below, should be part of a routine risk assessment program.

c) The electrical ¥esistance of footwear should meet the requirements of EN 50321:1999, 6.3 atfany
time througheut the life of the footwear.

d) This Igvel, of prot
nicks, TOTTS;
damaged footwear should not be used.

ection can be affected during service by the footwear becoming damaged by

S dDTdSI0 O C d OT1Cd dCTOIT. REZUID s O a dry d11da worn or

e) If footwear is worn in conditions where the soling material becomes contaminated, for example,
by chemicals, caution should be taken when entering hazardous areas, as this can well affect the
electrical properties of the footwear.

f) Itisrecommended that the users establish an appropriate means of having the electrical insulating
properties of footwear inspected and tested whilst in service.

9.4 Insocks

If the footwear is supplied with a removable insock it should be made clear in the leaflet that testing
was carried out with the insock in place. A warning shall be given that the footwear shall only be used

16 © IS0 2016 - All rights reserved


https://standardsiso.com/api/?name=84539d12cfbabd775b31af57e8421571

ISO 11999-6:2016(E)

with the insock in place and that the insock shall only be replaced by a comparable insock supplied by

the

original footwear manufacturer.

If the footwear is supplied without an insock, it should be made clear in the leaflet that testing was
carried out with no insock present. A warning shall be given that fitting an insock can affect the

pro

9.5

tective properties of the footwear.

Information regarding penetration resistant insert

Each pair of penetration resistant footwear shall be supplied with a leaflet containing the following
Worr]ing

“Thle penetration resistance of this footwear has been measured in the laboratory using

nail

the
con

These are metal types and those from non-metal materials. Both types meet the'minimum re

for

For
the

metal is less affected by the shape of the sharp object/hazard (i.e: diameter, geometry,
but, due to shoemaking limitations, does not cover the entire lower area of the shoe;

non-metal may be lighter, more flexible and provide)greater coverage area when
with metal, but the penetration resistance may vary:more depending on the shape o
object/hazard (i.e. diameter, geometry, sharpness)

more information about the type of penetrationcresistant insert provided in your footwsg
manufacturer or supplier detailed on these instructions.”

truncated

of diameter 4,5 mm and a force of 1 100 N. Higher forces or nails of smaller diaméter wjll increase
risk of penetration occurring. In such circumstances, alternative preventative ‘measures$ should be
sidered. Two generic types of penetration resistant insert are currently available in PPE footwear.

uirements

penetration resistance of the standard marked on this footwear, but each has different additional
advpntages or disadvantages including the following:

sharpness)

compared
[ the sharp

ar, contact

© ISO 2016 - All rights reserved
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Annex A
(normative)

Assessment of the footwear by the laboratory during testing for

resistance to heat and flame

A1l Genleral

The follow
tested for i

A.2 Crit

A.2.1 Ins

Footwear
deteriorati

the ou

upper

again.

To assess 4
satisfied.

A.2.2 R

Footwear

ing list and drawings are provided to assess the performance of footwear for.firefigh
esistance to heat and flame in accordance with 7.1, 7.2 and 7.3.

eria for the assessment of the state of footwear

ulation against heat

for firefighters shall be failed when tested in accordance<with 7.1, if any of the sign
on identified below are found:

sole shows cracks greater than 10 mm long and 3 mmrdeep [Figure C.1 d)];

outsole separation of more than 15 mm long andS5Smm wide (deep);

pronoynced deformation of the outsole still present-when the footwear is at ambient temperat

adiant heat

for firefighters shall be failed when tested in accordance with 7.2, if any signs of W

identified elow are found:

fers

5 of

ure

ny pronounced deformations, the ergontomic requirements of ISO 20345:2011, 5.3.4 shall be

fear

— beginrling of pronounced and deep cracking affecting half of the sample material thickmess
[Figurg C.1 a)];
— ignitiopn and meltinig of the upper affecting more than half of the sample thickness (except

meltin

b of reflective material, label);

the sallnple shows split seams [separation of components; Figure C.1 c)]

jon:

the complete closing mechanism is no longer closed or cannot be opened easily (the footwear s

remain in place and the wearer shall be able to take off the footwear easily).

A.2.3 Flame resistance

hall

Footwear for firefighters shall be failed when tested in accordance with 7.3, if any of the following signs
of deterioration identified below are found:

[Figure C.1 a)];

18

ignition and melting of the upper affecting to more than half of the upper thickness;

the upper shows split seams [separation of components; Figure C.1 c)];
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— the outsole shows cracks of more than 10 mm long and 3 mm deep [Figure C.1 d)];
— upper/outsole separation of more than 15 mm long and 5 mm wide (deep);

— the closing mechanism is no longer closed or cannot be opened easily.

© IS0 2016 - All rights reserved 19


https://standardsiso.com/api/?name=84539d12cfbabd775b31af57e8421571

ISO 11999-6:2016(E)

B.1 Gen

Annex B
(informative)

Assessment of the footwear by the wearer

ral

The follow
footwear.

B.2 Crit

Footwear
when any
the type of

beginn
[Figur

strong

the up
[Figur

Tor

ing list and drawing can be provided to assist in assessing the performance of firefigh

pria for the assessment of the state of footwear

r firefighters should be assessed at regular intervals by inspection-and should be repld
f the signs of wear identified below are found. Some of these criteria’can vary accordin
footwear and materials used:

 C.1a)];

abrasion of the upper material, especially if the toeeapis revealed [Figure C.1 b)];

per shows areas with deformations, burns, fusions, bubbles, or split seams in the
e C.1 ¢)];

separ

origin;

itis co

the outsole shows cracks greater than 10 mm-long and 3 mm deep [Figure C.1 d)]; upper/

cleat hpight in the flexing area lower than3)5 mm [Figure C.1 e)];

ion of more than 10 mm long and 5 mui.wide (deep);

] insock (if any) showing pronounced deformation and crushing.

hvenient to check manually'the inside of the footwear from time to time, aiming at detec

[ing

ced

I to

ing of pronounced and deep cracking affecting half of\the upper material thickmess

Kole

[ing

destruction of the lining or ‘sharp borders of the toe protection which could cause wounds

[Figur
the clo
the ob
the foqg

NOTE j

e C.11)];

sing mechanism,is'in working order (zip, laces, eyelets, touch and close system);
bolescence deadline should not be exceeded;

twear'durability depends on the level of use and remarks made above.

Replacement of footwear for firefighters in this context means also replacement of damaged p

rts,

which are a

20
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Annex C
(informative)

Assessment of the performance of the footwear

The following drawing can be provided to assist in assessing the performance of firefighting footwear.

Dimensions;in millimetres

d)

e) f)

Figure C.1 — Criteria for the assessment of the state of footwear for firefighters
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D.1 General

Annex D
(informative)

Summary of testing methodology used in 6.3

Footwear ];eeting the optional requirement for 6.3 has been tested according to the requirement

EN 13832-

EN 13832-
been select

The footw

selected chemicals. The footwear uppers are also tested for their resistance“to permeation of

selected ch

B.

B details a list of 15 hazardous chemicals from which a minimum of three.chemicals h
ed to be tested against.

bar outsole and upper are both tested for their resistance to degradation from each of

emicals through the material. The same chemicals must be used.foi all tests.

s of

ave

the
the

the
hlso

ore

nce
and

344

r to

Each chemiical in Table 7 is represented by a letter code. These letter"codes are to be marked on

footwear"}lé signify which chemicals the footwear has been tested ‘against. This information is

found in thle manufacturer’s user instructions supplied with each;product.

A minimurh of three chemicals are selected for testing to meet, the requirements of the standard. M

than three|chemicals can be tested.

D.2 Resjstance to degradation

Resistance|to degradation is evaluated in accordance with EN 13832-1. In the evaluation of resistg

to degraddtion, the basic physical properties:of the footwear upper and sole are checked before

after contact with the chosen chemicals. A summary of the testing protocol is as follows.

a) 120 mm disc samples are taken from footwear upper and footwear sole.

b) Weight and thickness is measured for each specimen.

c) For upper rubber materials, elongation and break are determined in accordance with ISO 20
prior tp degradations

d) For sole and uppermaterials, tear resistance is determined in accordance with ISO 20344 prio
degradation.

e) For so1e materials, hardness is determined in accordance with ISO 868 prior to degradation.

f) The specimens are then placed in a test apparatus and the outer surface is exposed to the selected
chemical for a period of 22 h to 24 h.

g) Following the chemical exposure, the specimens are washed and are evaluated per a) through e).

Additionally, the specimens are visually assessed for damage, such as holes, swelling or distortion,
and brittleness.

D.3 Resistance to permeation

Resistance to permeation is evaluated in accordance with EN 13832-1. In the evaluation of resistance
to permeation, the amount a chemical moves through the footwear material on a molecular level is

22
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