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

ISO 20345, ISO 20346 and ISO 20347 are related to safety, protective and occupational footwear which
define the performance and required properties of the footwear. On introducing these standards
all national standards relating to metallic perforation resistant inserts were withdrawn leaving the
manufacturers of these items with no means of demonstrating the performance of their products. This
document has been prepared to allow manufacturers to demonstrate the performance level of the
metallic perforation resistant inserts before being inserted into the footwear.

Metallic perforation resistant inserts and materials complying with the requirements of this document
arefsuitable components of “PPE footwear”.

© IS0 2019 - All rights reserved v
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Foot and leg protectors — Requirements and test methods
for footwear components —

Part 3:
Metallic perforation resistant inserts
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4.1

Scope

5 document specifies requirements and test methods for the metallic perforation resist]
h resistance against mechanical perforation, intended to function as compenents of PP
as described by I1SO 20345, ISO 20346 and ISO 20347).

Normative references

following documents are referred to in the text in such a»way that some or all of th
Ktitutes requirements of this document. For dated referefices, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

20345, Personal protective equipment — Safety footwedr
20346, Personal protective equipment — Protective footwear

20347, Personal protective equipment — Oceupational footwear

Terms and definitions

the purposes of this document;“the terms and definitions given in ISO 20345, ISO
20347 and the following apply.

fallic perforation reSistant insert
allic footwear coniponent placed (or intended to be placed) in the sole complex in order
fection againstihiechanical perforation

Requirements for metallic perforation resistant insert

General

Ant inserts
. footwear

bir content
pplies. For
[s) applies.

0346 and

to provide

Perforation resistant material shall be tested in accordance with this document, even in an unshaped
status, if it is intended to be cut and/or shaped by the footwear or sole manufacturer. When shaped
inserts are tested in accordance with this document, their suitability to fit into footwear is not assured,
because the dimensional conformity to the footwear depends on the individual shape of each model of
footwear.

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

statistical method, e.g. that given in ISO 5725-2[1];

mathematical method, e.g. that given in ISO/IEC Guide 98-3[2];

© IS0 2019 - All rights reserved
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— uncertainty and conformity assessment as given in ISO/IEC Guide 98-4[3];

— JCGM 100:2008[4].

Table 1 — Summary of requirements and number of samples

Property Subclause Number of samples
Metallic material: 1 sample
Resistance to nail perforation 4.2.
Ready -shaped inserts: 1 sample

Metallic plate: 1 sample

Flgxing resistance 4.5
Ready -shaped inserts: 2 different sizes

Metallic plate: 1 sample

Corfrosion resistance 4.4

Ready -shaped inserts: 1 sanmiple

NOTE 2 For

details, see 4.2 to 4.4.

Metal perfgration resistant inserts can be flat or bended in order to better fit the individual boot degjign.

For the negq
each of the
10 % and 5

Key
L  overall

length of the métal insert

ds of their positioning in the footwear, the presence of up to 3 holes(n one insert is allowed,
m with a diameter of not more than 3 mm. However, no holes are allowed in the area between
2 % of the overall length of the insert, measured from its top (see Figure 1).

Figure 1 +— Designation of the area of metal perforation resistant inserts in which no holes 3re

permitted

4.2 Resistance to nail perforation

When the metallic perforation resistant inserts are tested in accordance with the applicable method
described in 5.1, all the results reported as described in 5.1.3 shall be equal or greater than 1 100 N.

4.3 Flexing resistance

When tested in accordance with the method described in 5.2, the metallic perforation resistant inserts
shall exhibit no visible signs of cracking, disintegration or delamination after having been subjected to

1 x 106 (one million) flexion cycles.

© ISO 2019 - All rights reserved
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4.4 Corrosion resistance

Both before and after testing in accordance with the method described in 5.3, the metallic perforation
resistant inserts shall exhibit not more than three areas of corrosion, none of which shall measure more
than 2 mm in any direction.

5 Test methods for the metallic perforation resistant inserts

5.1 Determination of perforation resistance

5.1]1 Apparatus

5.1{1.1 Test equipment, capable of measuring a compressive force up to at least 2’000 N, fltted with a
pressure plate (5.1.1.2), in which a test nail (5.1.1.3) is fixed, and a parallel plate-with a circular opening
of diameter (25 # 0,2) mm. The axes of this opening and the test nail shall be céincident (see Figure 2).

Dimensions inf millimetres

; 4
2 2
oy
V
= | ) NN
! =z =2 )
£z £2 it
$25 + 0,2 \
3
1_|:n
Key
1 pressure platen 3  testpiece
2 plates 4 nail

Figure 2 — Apparatus for perforation resistance test of metallic perforation resistant insert
(example)

© IS0 2019 - All rights reserved 3
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5.1.1.2 Clamping device. A suitable clamping device consists of two rigid platens with central coaxial
holes of diameter (25 + 0,2) mm, connected by screws or other suitable means to clamp the test piece in
position and prevent it from slipping during the puncture test (see Figure 2).

This device is fixed in the compression test machine. The test nail is fixed in the sample holder of the
compression test machine so that the tip of the nail will be forced perpendicularly against the centre of
the test piece when the machine runs.

NOTE To prevent slipping, a special preparation of the clamping surfaces (e.g. application of emery paper)
can be appropriate. Also the use of a tensile testing machine is possible if mounting the clamping device into a
compression cage.

5.1.1.3 Test nail, with

— ashapg conical, angle of (30 * 2)°,

— adiameter of (4,50 £ 0,05) mm,

— with altruncated end of diameter of (1 £ 0,02) mm,

— alength 280 mm,

— aprotfuding length of (60 * 2) mm, and

— with steel of hardness HRC 2 60 proven to be suitable for the najl:

See Figure|3.

The test rail should be examined after 125 perforation§“for its ongoing dimensional conforrhity
to Figure 3; in case of non-conformity the test nail shall be corrected or replaced. Steel of hardmpess
HRC = 60 has proven to be suitable for the nail.

5.1.2 Tept sample
Ready-shaped inserts can be used directly.

Unshaped metallic plates shall be greater than 40 mm x 40 mm.
5.1.3 Tejt procedure

5.1.3.1 Hor ready-shaped-inserts

Place the tgst piece on_thé clamping device in such a way that the steel nail can perforate it. Press|the
nail againsft the test’piece at a speed of (10 + 3) mm/min.

Record the maximum force in Newton and stop the test after the first decrease of the perforation fgrce.

Carry out thestest at 3 different points on the test piece with a minimum distance of 30 mm betwuleen
any two perforation points. The test point shall be at least 20 mm away from any edge of the sample.

Report the minimum value of the individual measurements as the test result.

4 © IS0 2019 - All rights reserved
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Dimensions in millimetres
30 + 2°

L 810,02

-
)]

®4,5 + 0,05

Key

1 |[truncated tip

Figure 3 — Test nail for perforation resistance test

5.1.3.2 Metallic plate

Place the test piece on the clamping device in such a way that the steel nail can perforate it. Press the
nail against the test piece at a speed of (10 * 3) mm/min until the tip has perforated completely and
measure the maximum force.

Carry out the test at three different points on the test piece with a minimum distance of 30 mm between
any two perforation points. The test point shall be at least 20 mm away from any edge of the sample.

© IS0 2019 - All rights reserved 5
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Report the

minimum value of the individual measurements as the test result.

5.1.4 Testreport

The test report shall include the following information:

a) arefer

ence to this document, i.e. ISO 22568-3:2019;

b) afull description of the samples tested including commercial sizes, styles, codes, colours, nature, etc.;

results according to 5.1.3;

c)
d) anyde
5.2 Detg

viation by agreement and otherwise from the present test method.

rmination of flexing resistance

5.2.1 Apparatus

Flexing ap
metallic p¢
device con

baratus, comprising a suitable flexing guide (e.g. a pair of bars) to nmove the free end of

Kisting of two elastic interlayers approximately 4 mm thick and«of Shore A hardness 75

with two npetal clamping plates at least 130 mm wide.

In the zero|
In order to
by up to 1(
suitable to

5.2.2 Sa

5.2.2.1 N

In case of
tested. Ong

For unshar
pieces, givi

The cuttin

5.2.2.2 1

Lay the mg
that this li
At the tang

position, the guide acts at a distance of (70 + 1) mm fronvthe clamping plates (see Figur
accommodate all sizes of metallic perforation resistantinserts, the flexing line can be shi

right and one left insert shall betested.

ed material, sample shall(be'cut using a mechanical punch or press. Cut out two suitable
ng them a shape similat to a typical insole of approximate size 41 - 42 (Paris Point).

b can affect the restdts, no burring shall be present on the sample edge

)etermination of the flexing line

tallic péxforation resistant insert with its inner edge against a straight line in such a
he isat\a tangent to the metallic perforation resistant insert in the joint and heel regi
ent'to the joint construct a perpendicular. This line is the flexing line at which the met

the

brforation resistant insert through a specified distance at a defined rate and a clamping

+5

p 4).
Fted

mm in the direction of the heel (see the shaded region in Figure 5). The apparatus shalll be
perform the flex test at a frequency of (16 = 1) Hz.
mpling
[lumber of test pieces

ready-shaped metallic perforation\resistant inserts, samples of two different sizes shalll be

test

vay
bNS.
1lic

perforation resistant insert is clamped (see Figure 5).

5.2.2.3 Preparation of test piece

If necessary, cut off the heel part of the metallic perforation resistant insert at a distance of at least
90 mm from the flexing line (see Figure 5 and 5.2.2.2).

5.2.3 Test procedure

Deflect the test piece at a rate of (16 * 1) Hz by moving the guide bar to a height of 33 mm, measured
vertically above the zero position. Ensure by means of a guide that the test piece returns to the zero
position after every deflection. After 1 x 106 flexes, carry out a visual examination of the test piece.

© ISO 2019 - All rights reserved
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5.2.4 Results

For ready-shaped metallic perforation resistant inserts, the two results for the two different sizes shall
be reported.

In case of unshaped material, the two results shall be reported.

1
2
N / \ 3

T A\ \ /
[ N\ s A

Dimensions in millimetres

33

8 8
70 + 1 50
\\\\\\ 2
/<
7 4
A
N b ///
10
Key]
1 |flexing guide 3 elasticinterlayer
2 |clamping plates 4  testpiece

Figure 4 — Example of details of a suitable construction of a flexing apparatus for metallic
perforation resistant inserts

Dimensions inf millimetres
90

N

3 4

10
Key
1 flexingline 3 flexing zone
2 baseline 4  line of cut

Figure 5 — Flexing line for metallic perforation resistant inserts

© IS0 2019 - All rights reserved 7
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5.2.5 Testreport

The test report shall include the following information:

ence to this document, i.e. ISO 22568-3:2019;

a full description of the samples tested including commercial styles codes, colours, nature, etc.;
results of the visual examination according to 5.2.4;

any deviation by agreement and otherwise from the present test method.

a) arefer
b)
c)
d)
5.3 Deteg
5.3.1 Pr

Examine the metallic perforation resistant insert visually for signs of corrosion.

Measure th

53.2 Te
Remove an

Cut from t

approximately 30 mm x 40 mm.

Prepare at

Pour it intg a dish sized at least 100 mm x 160 mm. The\depth of the solution shall be 215 mm ar

shall fill th
a small ope

Dip two st
solution at

being laid ¢n the glass plate.

Lay the te
wetted ard
contact wi

Figure 6.

After 48 h
longest dis

NOTE
could rust1

j

rmination of corrosion resistance

eliminary examination

e longest distance across of each area of corrosion and note the numberiof such areas.

5t procedure
y grease, silicone, wax or similar substance which might be pfesent on the surface.

he material or metallic perforation resistant insert samples two rectangular specimen

least 300 ml of a 1 % (mass fraction) aqueous solution of sodium chloride as the test solut

e dish up to a height of <10 mm from the glass plate. Cover the dish with a glass plate leay
ning.

"ips of white filter paper of dimensions at least 100 mm wide and 150 mm long into the
one end so that the strips of filtexpaper become saturated with solution, the other €

t piece to be tested over-the free end of one filter paper to have a good contact with
a and lay the other filterypaper over the test piece so that the greatest possible area i
th the filter paper. Ensure that the filter paper remains saturated throughout the test,

remove the filter paper and examine the specimens for signs of corrosion. Measure
tance across‘€ach area of corrosion and note the number of such areas.

ay attention to cutting without producing on the test piece traces of the metal of the pool w|
ter, Invcase of doubt it is advised to clean the edges with emery paper.

ion.
d it
ring

test
nds

the
S in
see

the

hich
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