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European foreword

This document (EN ISO 20344:2021) has been prepared by Technical Committee ISO/TC 94
"Personal safety -- Personal protective equipment" in collaboration with Technical Committee CEN/
TC 161 “Foot and leg protectors” the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of
an identical text or by endorsement, at the latest by May 2022, and conflicting national standards
shall be withdrawn at the latest by May 2022.

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

This document supersedes EN ISO 20344:2011.

Any feedback and questions on this document should be directed to the users’ national
standards body/national committee. A complete listing of these bodies can be found on the CEN
website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of
the following countries are bound to implement this European Standard: Austria, Belgium,
Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland,
Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Turkey and the United Kingdom.

Endorsement notice

The text of ISO 20344:2021 has been approved by CEN as EN ISO 20344:2021 without any modification.

European foreword to Amendment 1

This document (EN ISO 20344:2021/A1:2024) has been prepared by Technical Committee ISO/TC
94 "Personal safety -- Personal protective equipment” in collaboration with Technical Committee
CEN/TC 161 “Foot and leg protectors” the secretariat of which is held by BSI.

This Amendment to the European Standard EN ISO 20344:2021 shall be given the status of a
national standard, either by publication of an identical text or by endorsement, at the latest by July
2024, and conflicting national standards shall be withdrawn at the latest by July 2024.

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

Any feedback and questions on this document should be directed to the users’ national
standards body/national committee. A complete listing of these bodies can be found on the CEN
website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of
the following countries are bound to implement this European Standard: Austria, Belgium,
Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland,
Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Tiirkiye and the United Kingdom.

Endorsement notice

The text of ISO 20344:2021/Amd 1:2024 has been approved by CEN as EN ISO 20344:2021/

A1:2024 without any modification.
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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 work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 94 Personal safety — Personal protective
equipment, Subcommittee SC 3, Footwear.

This second edition cancels and replaces the first edition (ISO 20344:2011), which has been technically
revised.

The main changes compared to the previous edition are as follows:

— for each test same organisation (1 principle 2 test equipment’s 3 sampling and conditioning 4 test
method 5 test report);

— systematic inclusion of a clause test report in all the test methods;
— changes in Table 1, minimum number of samples and test pieces;

— several tests are not described anymore in this standard but in the corresponding standard,
reference is made to specific standards (ISO 22649, ISO 11640, ISO 17707, etc...);

— all reference standards are dated in Clause 2;
— new standards are taken into account (ISO 17075-1and ISO 17075-2, ISO 22568-1 to ISO 22568-4);
— conditioning changed from 48 h to 24 h in 4.2;

— slip resistance, New test condition in 5.14;

— non-metallic perforation resistant insert, reference to the new ISO 22568-4 in 5.10;
— new drawing for impact test in 5.4;
— new detection of water resistance in 5.18.4;

— new detection of water resistance in 5.19.4;
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— clarification in the position and the dimension of the ankle protection in 5.21.2;

— new tests for scuff caps, in 5.24;

— new tests for seam strength in 5.25;

— determination of the area for non-water vapour permeable material in 6.2.3;
— new measurement of cleats height in the waist area in 8.2.4;

— new Annex A with new drawings of footwear degradations;

— new Annex B added with new system of sizing;

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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INTERNATIONAL STANDARD ISO 20344:2021(E)

Personal protective equipment — Test methods for
footwear

1 Scope

This document specifies methods for testing footwear designed as personal protective equipment.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.

[SO 34-1:2015, Rubber, vulcanized or thermoplastic — Determination of tear strength — Part 1: Trouser,
angle and crescent test pieces

[SO 1817:2015, Rubber, vulcanized or thermoplastic — Determination of the effect of liquids
[SO 3290-1:2014, Rolling bearings — Balls — Part 1: Steel balls

ISO 3376:2020, Leather — Physical and mechanical tests — Determination of tensile strength and
percentage elongation

[SO 3377-2:2016, Leather — Physical and mechanical tests — Determination of tear load — Part 2: Double
edge tear

[SO 4045:2018, Leather — Chemical tests — Determination of pH and difference figure

ISO 4643:1992, Moulded plastics footwear — Lined or unlined poly(vinyl chloride) boots for general
industrial use — Specification

ISO 4649:2017, Rubber, vulcanized or thermoplastic — Determination of abrasion resistance using a
rotating cylindrical drum device

ISO 4674-1:2016, Rubber- or plastics-coated fabrics — Determination of tear resistance — Part 1: Constant
rate of tear methods

ISO 5403-1:2011, Leather — Determination of water resistance of flexible leather — Part 1: Repeated
linear compression (penetrometer)

ISO 5423:1992, Moulded plastics footwear — Lined or unlined polyurethane boots for general industrial
use — Specification

ISO 6487:2015, Road vehicles - Measurement techniques in impact tests - instrumentation

[SO 7500-1:2018, Metallic materials — Calibration and verification of static uniaxial testing machines —
Part 1: Tension/compression testing machines — Calibration and verification of the force-measuring system

ISO 11640:2018, Leather — Tests for colour fastness — Colour fastness to cycles of to-and-fro rubbing

[SO 12947-1:1998 + Cor. 1:2002, Textiles - Determination of the abrasion resistance of fabrics by the
Martindale method - Part 1 Martindale abrasion testing apparatus

[SO 13287:2019, Personal protective equipment — Footwear — Test method for slip resistance
[SO 14268:2012, Leather — Physical and mechanical tests — Determination of water vapour permeability

ISO 17697:2016, Footwear — Test methods for uppers, lining and insocks — Seam strerﬁﬁcu ments
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IS0 17707:2005, Footwear — Test methods for outsoles — Flex resistance

ISO 17075-1:2017, Leather — Chemical determination of chromium(VI) content in leather — Part 1:
Colorimetric method

ISO 17075-2:2017, Leather — Chemical determination of chromium(VI) content in leather — Part 2:
Chromatographic method

ISO 20345:2021, Personal protective equipment — Safety footwear
IS0 20346:2021, Personal protective equipment —Protective footwear
[SO 20347:2021, Personal protective equipment — Occupational footwear

ISO 22568-1:2019, Foot and leg protectors — Requirements and test methods for footwear components —
Part 1: Metallic toecaps

[SO 22568-2:2019, Foot and leg protectors — Requirements and test methods for footwear component —
Part 2: Non-metallic toecaps

[SO 22568-3:2019, Foot and leg protectors — Requirements and test methods for footwear components —
Part 3: Metallic perforation resistant inserts

ISO 22568-4:2021, Foot and leg protectors — Requirements and test methods for footwear components —
Part 4: Non-metallic perforation resistant inserts

ISO 22649:2016, Footwear — Test methods for insoles and insocks — Water absorption and desorption

ISO 23529:2016, Rubber — General procedures for preparing and conditioning test pieces for physical test
methods

ISO 23388:2018, Protective gloves against mechanical risks

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 20345, ISO 20346 and
ISO 20347 apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

4 General testing parameters

4.1 Sampling

The minimum number of samples to be tested, together with the minimum number of test pieces taken
from each sample, shall be in accordance with Table 1.

Wherever possible and necessary to ensure the essential safety requirements, test pieces shall be taken
from the whole footwear. This paragraph is applicable to all of Table 1.

Where samples are required from each of three sizes, these shall comprise the smallest, middle and
largest size of the footwear under test [indicated as (SML) in Table 1]. Where Table 1 does not specify
(SML) any three sizes of footwear may be used.
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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
from which the component has been manufactured may be used instead. This shall be noted in the test
report.

NOTE1 Footwear sizes are defined in Annex B.

4.2 Conditioning before and during the test

All test pieces shall be conditioned in a standard atmosphere of (23 = 2) °C and (50 £ 5) % RH for a
minimum of 24 h before testing, unless otherwise stated in the test method.

If the test requires a defined condition (temperature (23 + 2) °C and/or (50 = 5) % RH), it is
mentioned in the test method. Where the testing in conditioned atmosphere is not required, the

maximum time which shall elapse between removal from the conditioning atmosphere and the start of
testing shall not be greater than 10 min, unless otherwise stated in the test method.

4.3 Prerequisites on the testing procedure

When tolerances are not specified in this document (text or figures), a maximum tolerance of +10 %
shall be applied.

When several test pieces are tested, at least the worst results with regards to the specification shall be
reported unless specified in the test method. A result shall be reported for each tested size.

Footwear shall be tested as it is intended to be used, unless otherwise specified in the test method. For
instance, if there is a removable insock, it shall remain in place to perform the tests.

For each of the required measurements performed in accordance with this standard, a corresponding
estimate of the uncertainty of measurement should be evaluated. One of the following approaches
should be used:

— astatistical method, e.g. as given in ISO 5725-2[3};
— amathematical method, e.g. as given in ISO/IEC Guide 98-1[°};
— uncertainty and conformity assessment as given in ISO/IEC Guide 98-4[6];

— JCGM 100:2008Z.

4.4 Testreport

For each test method, the test report shall contain the following information.

— Name and address of the testing laboratory.

— Date of issue of the test report.

— Reference to this document, i.e. ISO 20344:2021 and the number of the used clause.
— The reference of the sample.

— The results as defined in each test method.

— The measurement uncertainty (when requested by the customer).

— Any deviation from the test method.

Documents

Document Sharinngub
© IS0 2021 - All rights reserved

Full document details: BS EN ISO 20344:2021+A1:2024


http://www.avadocuments.com/doc/bs-en-iso-20344-2021-a1-2024
http://www.avadocuments.com/doc/bs-en-iso-20344-2021-a1-2024

ISO 20344:2021(E)

Table 1 — Minimum number of samples and test pieces

Property under test Test Type and number Type and number
(B = basic requirement, | only on |Subclause of samples p .
A = additional require- | the final |reference = i of test pieces per
ment) footwear um-Large sizes
Specific ergonomic B Yes 5.1 3 pairs of footwear in 1 pair of footwear
features 3 different sizes
Upper/outsole and B Yes 52 3 items of footwear in 1 test piece taken
sole interlayer bond sizes S-M-L each footwear
strength
Toecap dimensions B No 53 3 pairs of footwear or 1 pair of toecaps
toe-cap in sizes (S-M-L)
Impact resistance B Yes 5.4 3 pairs of footwear in 1 pair of footwear
sizes S-M-L
Compression resist- B Yes 5.5 3 pairs of footwear in 1 pair of footwear
ance sizes S-M-L
Behaviour of toecaps | B No 5.6 See Tables 4 and 5
Leak proofness B Yes 57 2 items of footwear in 1 item of footwear
different sizes
Dimensions of per- A Yes 5.8 3 pairs of footwear in 1 pair of footwear
Whole . . .
foration resistance sizes S-M-L
footwear |.
inserts
Perforation-resist- A Yes 59 3 pairs of footwear in 1 pair of footwear
ance of footwear sizes S-M-L
including metallic
insert
Perforation-resist- A Yes 5.10 3 pairs of footwear in 1 pair of footwear
ance of footwear sizes S-M-L
including non-metal-
licinsert
Behaviour of per- A No 511
foration resistant
inserts (thermal and See Tables 6 and 7
chemical)
Flexion resistance of | A No 5.12 3 pairs of inserts in sizes |1 pair of inserts
perforation resistant S-M-L
insert
Electrical resistance | A Yes 5.13 3 pairs of footwear in 1 pair of footwear
sizes S-M-L
Slip resistance B Yes 5.14 3 pairs of footwear in 1 pair of footwear
sizes S-M-L
Insulation against A Yes 5.15 2 items of footwear in 1 item of footwear
heat different sizes
Insulation against A Yes 5.16 2 items of footwear in 1 item of footwear
cold different sizes
Energy absorption of | A Yes A7 3 pairs of footwear in 1 pair of footwear
seatregion sizes S-M-L
Resistance to water: A Yes 5.18 2 pairs of footwear in 1 pair of footwear
Trough test different sizes
Resistance to water: A Yes 5.19 2 pairs of footwear in 1 pair of footwear
Dynamic test different sizes
Impact resistance A Yes 5.20 3 pairs of footwear in 1 pair of footwear
metatarsal protective sizes S-M-L
device
(*) when the outsole is a pre-moulded component (injected footwear or cemented footwear) the test can be done on the
component directly and not on the footwear
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Table 1 (continued)
Property under test Test Type and number Type and number
(B = basicrequirement, | only on |Subclause of samples fp .
A = additional require- | the final | reference = i oftest pieces per
ment) footwear um-Large sizes
Dimension of the A Yes 5.21 3 pairs of footwear in 2 test pieces (inside/
ankle protection sizes S-M-L outside)
AnKkle protection A Yes 5.22 3 footwear in sizes S-M-L | For each footwear
1 test piece (outer)
and 1 test piece
inner (if claimed)
Cutresistance A No 5.23 2 samples (perpendicular |2 test pieces
of each material to be
tested)
Scuff cap A No 5.24 1 scuff cap or material 2 test piece
Seam strength B Yes 5.25 3 items of footwear in 1 test piece taken
different sizes from the footwear
Thickness B No 6.1 3 pairs of footwear in 1 test piece
sizes S-M-L
Height of the upper B Yes 622 3 pairs of footwear in Item of footwear
sizes S-M-L
Area for non-water B Yes 6.2.3 1 item of footwear 1 test piece
vapor permeable size M
materials
Tear strength B [No 6.3 3 items of footwear in 3 test pieces
different sizes
leather 3 samples from
the material
Tensile properties B |No 6.4 3 items of footwear in 3 test pieces
different sizes
leather 3 samples from
the material
Flexing resistance B Yes 6.5 3 items of footwear in 1 test piece
dif-ferent sizes
Water vapour perme- | B |yes 6.6 3 items of footwear in 1 test piece
ability different sizes
Upper, leather 3 samples from
lining the material
and Water vapour absorp-| B Yes 6.7 3 items of footwear in 1 test piece
tongue |5, different sizes
leather 3 samples from
the material
pH value B No 69 Each leather 2 test pieces
Hydrolysis B Yes 6.10 3 items of footwear in 1 test piece
different sizes
Chromium VI content | B No 6.11 Each leather 1 test piece
Abrasion resistance B No 6.12 3 items of footwear in dif- |1 test piece, wet
of lining ferent sizes or 3 samples |1 test piece, dry
of the relevant
components
component directly and not on the footwear
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Table 1 (continued)

Property under test Test Type and number Type and number
(B = basicrequirement, | only on |Subclause of samples fp .
A = additional require- | the final |reference = i oftest pieces per
ment) footwear um-Large sizes
Water penetration A No 6.13 footwear or materials 3 test pieces
and water absorption
Thickness B No 71 3 items of footwear in dif- |1 test piece
ferent sizes or 3 samples
of the relevant compo-
nents
pH value B No 69 Each leather 1 test piece
Water absorptionand | B No 7.2 3 items of footwear in dif- |1 test piece
desorption ferent sizes or 3 samples
of the relevant compo-
Insole nents
and In- : : : - ;
sock Abrasion resistance B No 7.3 3 items of footwear in dif- |1 test piece
of insole ferent sizes or 3 samples
of the relevant compo-
nents
Chromium VI content | B No 6.11 Each leather 1 test piece
Abrasion resistance B No 6.12 3 items of footwear in dif- |4 test pieces, wet
of insock ferent sizes or 3 samples |4 test pieces, dry
of the relevant compo-
nents
Dimensions B Yes 8.2 3 footwear in sizes S-M-L |1 test piece
Tear strength B | Yes(*) |83 3 items of footwear in 1 test piece
different sizes
Abrasion resistance B | Yes(*) |84 3 items of footwear in 1 test piece
different sizes
Rigidity Yes 8.5 1 item of footwear size M |1 test piece
Outsole |Flexing resistance B Yes 8.6 3 footwear in sizes S-M-L |1 test piece
Hydrolysis B | Yes(*) |87 3 items of footwear in 1 test piece
different sizes
Resistance to fueloil | A | Yes(*) (8.8 3 items of footwear in 2 test pieces
different sizes
Resistance to hot A | Yes(*) |89 3 items of footwear in 1 test piece
contact different sizes

(*) when the outsole is a pre-moulded component (injected footwear or cemented footwear) the test can be done on the
component directly and not on the footwear

5 Test methods for whole footwear

5.1 Specific ergonomic features

5.1.1 Sampling and conditioning

Preconditioning of the test pieces in not required.

The specific ergonomic features of the footwear shall be assessed by examining the footwear using
wear trials on three wearers with different foot sizes (see Table 1).
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5.1.2 Test method

During the trials the wearers, wearing each pair of the correctly fitting footwear, simulate typical tasks
likely to be undertaken in general use.

These tasks are:
— walking for 5 min at a speed of approximately 5 km/h;
— climbing (17 # 3) stairs and descending (17 # 3) stairs in 1 min maximum;

— kneeling / crouching down (see Figure 1).

a) Position to adopt during the kneel/crouch b) Position to adopt during the kneeling for
down test scuff cap checking
Figure 1 — Position to adopt during the kneel/crouch down test
After having completed all tasks, each wearer shall fill in the questionnaire given in Table 2.
Table 2 — Questionnaire for the assessment of ergonomic features
1 |Istheinside surface of the footwear free from rough, sharp or hard areas YES NO
that caused you irritation or injury (checked by hand)?
2 |Isthe footwear free of features that you consider make wearing the footwear YES NO
hazardous? (e.g. buckles, straps or other features that may present a risk of
trapping or tripping)
3 |Where fastenings are present, can the fastening be adequately adjusted? YES NO
Can the following activities be performed without problems?
4.1 Walking YES NO
4.2 Climbing stairs YES NO
4.3 Kneeling/crouching down YES NO
4.4 During kneeling, the scuff cap prevents the contact of the upper with the YES NO
ground

5.1.3 Testreport

The following results shall be reported:

— see4.4;

— for each tested size, either all positive answers or any failing result.

The determination of measurement uncertainty is not applicable.
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5.2 Determination of upper/outsole and sole interlayer bond strength

5.2.1 Principle

The force required to separate the upper from the outsole, or to separate adjacent layers of the outsole,
or to cause tear failure of the upper or the outsole is measured. The test is not applicable when the bond
has been made by grindery (using e.g. nails or screws) or stitching.

NOTE In all cases the objective should be to test the bond strength nearest to the edge of the assembly.
5.2.2 Test equipment

5.2.2.1 Tensile machine

Tensile machine (according to ISO 7500-1:2018, at least class 2), with a means of continuously recording
load, with a jaw separation rate of (100 + 20) mm/min and a force range of 0 N to 600 N. The machine
shall be fitted with either pincers or flat jaws (depending on the construction of the test sample, see
5.2.4), atleast 25 mm wide, capable of firmly gripping the test pieces.

5.2.3 Sampling and conditioning
For applicable conditioning see 4.2.

For sampling see Table 1.
5.2.4 Test method

5.2.4.1 Preparation of test pieces: Sole/upper bond strength: construction type a

Take a test piece from either the inner or the outer flexing area (including the flexing line see Figure 42).
All upper materials in this area shall be tested, see Figure 2.

The sample should not include any part of the scuff cap if present.

Make cuts at X-X and Y-Y at right angles to the edge of the sole, insole or outsole to produce a test piece
about 25 mm wide. The length of the upper and sole shall be about 15 mm measured from the feather
line (see Figure 3). Remove the insole.

5.2.4.2 Preparation of test pieces: Sole/upper bond strength: construction types b, c,d and e

Take a test piece from either the inner or the outer flexing area (including the flexing line see Figure 42).
All upper materials in this area shall be tested, see Figure 2.

Cut the upper and sole at X-X and Y-Y to produce a test piece with a width of about 10 mm and a length of
not less than 50 mm. Remove the insole.

Separate the upper from the sole for a length of about 10 mm by inserting a hot knife in the adhesive
layer (see Figure 4).

It is considered that a construction is c or d when the distance from X-X to the upper face of the insole is
atleast 8 mm.
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X X Y
Y
X
4 ] X 4 A

Y Y
Type a — Conventional lasting, cemented or Type b — Conventional lasting, close trimmed
moulded outsole having an extended range outsole

X X X

g /.

Y

Type ¢ — Conventional lasting, directinject- Type d — Strobel stitched, cemented dished
ed or vulcanised outsole or cemented dished outsole or direct injected or vulcanied outsole

outsole

X Y

X | |
v A
Y
Type e — Conventional lasting or Strobel Type f — Machine sewn or welted where the
stitched with rubber mudguard and cemented outsole is bonded to the throughsole

outsole

Type g — Multi-layered sole, e.g. moulded-on
sole, a moulded unit or a built unit

Figure 2 — Types of construction showing position for preparation of the test piece for

bond strength Documents
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Dimensions in millimetres

Qv

=15
Key
1 insole (removed)
2 featherline
3 outsole
4  upper

Figure 3 — Cross section of test piece

Dimensions in millimetres

10

Figure 4 — Prepared test piece

5.2.4.3 Preparation of test pieces: Interlayer bond strength: construction types fand g

Take a test piece from either the inner or the outer flexing area (including the flexing line see Figure 42).
All sole materials in this area shall be tested, see Figure 2.

Remove the upper by cutting along the feather line at X-X. Remove the insole if present. Cut a strip
parallel to and including the sole edge at Y-Y to produce a test piece about 15 mm wide and at least
50 mm long. Separate the sole layers for a length of about 10 mm by inserting a hot knife into the
adhesive layer (see Figure 4).
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5.2.4.4 Measurement of the bond strength

Before carrying out the test, measure the width of the test piece to the nearest mm at 3 points at least,
using a calibrated steel rule and calculate the average value to the nearest mm. Then measure the bond
strength on a minimum length of 30 mm in one of the following ways.

— For sole/upper bond strength (construction type a): clamp the test piece into the jaws of the tensile
machine, using a pincer jaw to grip the short edge of the sole (see Figure 5), and record the load/
deformation graph (see Figure 6) at a jaw separation speed of (100 + 20) mm/min.

— For sole/upper bond strength (construction types b, ¢, d and €) and sole interlayer bond strength
(construction types f and g): clamp the separated ends of the test piece in the flat jaws and record
the load/deformation graph (see Figure 6) at a jaw separation speed of (100 + 20) mm/min.

Determine, from the load/deformation graph, the average peeling load in newtons and divide by the
average width (calculated in 5.2.4) to give the bond strength in N/mm to the nearest 0,1 N/mm.

When there are several materials in the test piece, the result is the average force on the full sample.

-
2
Key
1 pincer jaw for sole edge
2 upper
3  sole
Figure 5 — Pincer jaw showing position of test piece
Y A
1
X
Key
X  deformation
Y peeling force, expressed in newtons
1 average
Figure 6 — Example of load/deformation graph Documents
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5.2.5 Testreport

The following results shall be reported:

— see4.4

— the bond strength for each of the 3 tested sizes

— any tearing of the outsole or the upper of the materials (outsole and/or upper).

— the measurement uncertainty (when requested by the customer).
5.3 Determination of dimensions of toecap

5.3.1 Sampling and conditioning
Preconditioning of the test pieces is not required.

For sampling, see Table 1.
5.3.2 Test method

5.3.2.1 Determination of internal toecap length

The internal toecap length shall be determined according ISO 22568-1:2019, 5.2.1 (metallic toe cap) or
[SO 22568-2:2019, 5.2.1 (non-metallic toe cap).

5.3.2.2 Determination of toecap flange width

The toecap flange width shall be determined according ISO 22568-1:2019, 5.2.2 (metallic toe cap) or
IS0 22568-2:2019, 5.2.2 (non-metallic toe cap).

5.3.3 Testreport

The following results shall be reported:

— see4.4;

— internal length for each tested size, left and right;
— flange width for each tested size, left and right;

— the measurement uncertainty (when requested by the customer).
5.4 Determination of impact resistance
5.4.1 Testequipment

5.4.1.1 Impactapparatus, as described in [SO 22568-1:2019, 5.3.1.1
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5.4.1.2 Clamping device, consisting of a smooth steel plate at least 19 mm thick and
150 mm x 150 mm, of minimum hardness 60 HRC, with a clamping fork to securely hold the forepart of
the footwear under test to the plate. (See Figures 7 and 8.)

D

/1]
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~
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(o)}
T
]

A JU

impact striker

modelling clay

impact base plate

adjusting screw (see Figure 10)
clamping screw (see Figure 11)

fork (see Figure 9)

D U1 A W N

Figure 7 — Test piece position on the testing machine
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Key

1 impact striker

2 modelling clay

3 impact base plate

Figure 8 — Position of the fork in the test piece

NOTE It is possible to use 2 clamping forks for one the size 41 and bigger, and one smaller for the size lower
than 41. An example of the fork dimensions is given in Figures 9.
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Dimensions in millimetres

25

OB

21 12,5

335

107,5

Key
1  thickness approximatively 10 mm
Tolerances: +0,5 mm and +2°

Figure 9 — Example of fork

The clamping fork, which is to be introduced into the front part of the footwear, shall be adjusted by
means of the adjusting screw (see Figure 10) to rest on the insole, parallel to the base plate. The fork
shall make light contact with the front wall of the inner surface of the toe cap lining. The clamping
screw (see Figure 11) shall be tightened by applying a torque of (3 + 1) Nm ensuring that the clamping
fork remains parallel with the base plate as judged by eye when tight.

3 _’H 1,5 x 45°

®6,5
M8

60

Tolerance #0,15 mm

Figure 10 — Example of adjusting screw
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x
~

(dimensions see Table 3)

Figure 11 — Example of clamping screw

Table 3 — Dimensions of the clamping screw (see Figure 11)

d Pitch b dk k S t
P L<125 | 125<L<200 | L>200 | max min max | min | Nom | max | min
M8 | 1,25 22 28 / 13 12,73 5 4,82 5 514 | 5,02 | 395 | 3,65

5.4.1.3 Cylinders, of modelling clay of diameter (25 * 2) mm and of height (20 + 2) mm for footwear
up to and including European size 40 and of height (25 * 2) mm for footwear above size 40 (see Annex B).
The flat ends of the cylinder shall be covered with aluminium foil to prevent them sticking to either the
test piece or the test equipment.

The modelling clay shall fulfil the requirement given in ISO 22568-1:2019, A.2.

5.4.1.4 Dial gauge, with a hemispherical foot of (3,0 + 0,2) mm radius and a hemispherical anvil of
(15 * 2) mm radius exerting a force not greater than 0,25 N.

5.4.2 Sampling and conditioning
Preconditioning of the test pieces is not required.

For sampling, see Table 1.

5.4.3 Test methods

5.4.3.1 Determination of the test axis

Locate the testing axis (see Figure 12) by placing the footwear on a horizontal surface and against
a vertical plane so that it touches the edge of the outsole at points A and B on the inner side of the
footwear. Construct two further vertical planes at right angles to the first vertical plane so that they
meet the outsole at points X and Y, the toe point and heel point respectively. Draw a line through X and
Y. This constitutes the test axis for the forepart of the footwear.
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A B

Figure 12 — Test axis for footwear

5.4.3.2 Preparation of the test piece

Prepare the forepart of the footwear by cutting off the toe end (30 + 3) mm behind the rear edge of
the toecap (see Figure 13). Then remove the complete upper assembly flush with the rear edge of the
toecap. Do not remove the upper and lining in the toecap area. If the footwear has been supplied with a
removable insock, carry out the test with it in place.

Dimensions in millimetres

d/3 d/3

/

[ I IS, 4 _ _ ——

Key
1 testaxis marked on the toe
2 modelling clay cylinder

Figure 13 — Prepared toecap end showing the position of the modelling clay cylinder

5.4.3.3 Test procedure

Position a cylinder (5.4.1.3) on one of its ends inside the test piece as shown in Figure 13. The modelling
clay cylinder shall be positioned along the test axis of the toe end with 1/3 of its diameter outside of the
toe cap and 2/3 beneath the cap.

Position the test piece in the impact apparatus (5.4.1.1) so that when the striker hits it, the striker shall
project over the back and the front of the toecap. Adjust the clamping device (5.4.1.2), see Figure 7.
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Allow the striker to drop on to the test axis from the appropriate height to give an impact energy of
(200 + 4) ] for safety footwear or (100 + 2) ] for protective footwear.

The impact energy, E, is given by Formula (1):
E :%mvz (1)

where

m is the mass of the striker;

v isthe speed of the striker at the impact point.

Therefore the speed is v=, /2£
m

For safety footwear E = 200 ] with a mass of (20 * 0,2) kg the speed is 4,47 m/s.
For protective footwear E = 100 ] with a mass of (20 * 0,2) kg the speed is 3,16 m/s.

With the measuring device (5.4.1.4), measure the lowest height to which the cylinder has been
compressed to the nearest 0,5 mm. This value is the clearance at the moment of impact.

After the test, the toecap shall be visually inspected to detect any cracks through which it is possible to
see light.

54.4 Testreport

The following results shall be reported:

— see4.4;

— for each tested size, left and right clearance;
— presence of any cracks and their description;

— the measurement uncertainty (when requested by the customer).
5.5 Determination of compression resistance

5.5.1 Test equipment
As described in ISO 22568-1:2019, 5.4.1.

5.5.2 Sampling and conditioning
Preconditioning of the test pieces is not required.

For sampling, see Table 1.
5.5.3 Test method

5.5.3.1 Determination of the test axis

Determine the test axis as described in 5.4.3.1.

5.5.3.2 Preparation of the test piece

Prepare the test piece as described in 5.4.3.2. Documents
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5.5.3.3 Test procedure
Position a cylinder (5.4.1.3) on one of its ends inside the test piece as shown in Figure 13 and 14.

Place the test piece in the clamping device (5.4.1.2) and adjust to align the test axis of the test piece with
the centre line marked on the clamping device.

;. RORNNAY

a) Side view b) Top view
Key
1 upper plate
2 modelling clay cylinder
3 clamping device
4  lower plate

Figure 14 — Principle of the apparatus for compression resistance (example of design)

Position the clamping device and test piece between the plates of the compression machine (5.5.1) and
compress the test piece until the load of (15 * 0,15) kN for safety footwear or (10 + 0,1) kN for protective
footwear (see Figure 14) has been reached. The centre point of the top compression platen should be
located along the test axis marked on the shoe and at the half way point of from front to back of the test
piece as judged by eye.

Reduce the load, remove the cylinder and, with the measuring device (5.5.1.), measure the lowest
height to which the cylinder has been compressed to the nearest 0,5 mm. This value is the compression
clearance.

After the test, the toecap shall be visually inspected to detect any cracks through which it is possible to
see light.

5.5.4 Testreport

The following results shall be reported:

— see 4.4;

— for each tested size, left and right clearance;
— presence of any cracks and their description;

— the measurement uncertainty (when requested by the customer).
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5.6 Behaviour of toecaps (thermal and chemical)

5.6.1 Sampling and conditioning
Preconditioning of the test pieces is not required.

For sampling, see Table 4.

Table 4 — Minimum number of samples for toe caps

Type and num-
Footwear Type and number ber of test pieces T?St only on
of samples the final footwear
per sample
Class I metal toecap (corrosion) and . .
Hybrid mounted footwear 1 toecap in 2 sizes 1 toecap No
Class Il metal toecap (corrosion) and . .
Hybrid moulded footwear 1 shoe in 2 sizes 1 shoe Yes
Class I, I and hybrid footwear non-metal toe- 1 pair of toecaps for
cap 3 pairs of toecaps | each of the 3 treat- No
(thermal and chemical behaviour) ments

5.6.2 Behaviour of toecaps (thermal and chemical)

Toecaps shall be tested in accordance with Table 5.

Table 5 — Test method for toe caps

Footwear Test method

Class I metal toecap (corrosion)and .
Hybrid mounted footwear 150 22568-1:2019, 5.5

Class Il metal toecap (corrosion) and 5621
Hybrid moulded footwear e

Class I, Il and hybrid footw_ear non-m_etal toecap ISO 22568-2:2019, 5.5.2, 5.5.3, 5.5.4
(thermal and chemical behaviour)

5.6.2.1 Test method for the corrosion test of metallic toe cap in class Il and hybrid moulded
footwear

5.6.2.1.1 Test solution

Use a mass fraction of 1 % aqueous solution of sodium chloride.

5.6.2.1.2 Procedure

Pour sufficient test solution into a test piece to fill it up in order to be sure that the toecap is under
the level of the solution. Cover the top of the footwear with e.g. a polyethylene cover, to minimise
evaporation.

Leave for 7 days and then discard the test solution.

Remove the toecap from the footwear and examine for any evidence of corrosion. When present,
measure the longest distance across each area of corrosion and note the number of such areas.
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5.6.2.1.3 Testreport

The following results shall be reported:

— see4d.d;

— number of corroded area(s) and size of each corroded area;

— the measurement uncertainty (when requested by the customer).
5.7 Determination of leak proofness

5.7.1 Test equipment

5.71.1 Water bath

5.7.1.2 Supply of compressed air

5.7.1.3 Pressure sensor, with an accuracy 1 kPa or better.

5.7.1.4 Stopwatch, with an accuracy #1 s.

5.7.2 Sampling and conditioning
Preconditioning of the footwear is not required.

For sampling see Table 1.

5.7.3 Test method
Take the entire item of footwear as the test piece and carry out the test at a temperature of (23 * 2) °C.

Seal the top edge of the test piece, e.g. with a rubber collar through which compressed air may be fed
via appropriate connections. Immerse the test piece in a water bath up to the edge and apply a constant
internal pressure of (30 = 5) kPa for (30 £ 5) s. Observe the test piece throughout the test and determine
whether there is a continued formation of air bubbles, indicating leakage of air.

5.7.4 Testreport

The following results shall be reported:

— see4.4;

— for each tested size, detection of air leakage.

The determination of measurement uncertainty is not applicable.
5.8 Dimensions of perforation resistant inserts

5.8.1 Sampling and conditioning
Preconditioning of the test pieces is not required.

For sampling, see Table 1.
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