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Foreword

This document (prEN ISO 18691:2002) has been prepared by Technical Committee CEN/TC 161
"Foot and leg protectors", the secretariat of which is held by BSI, in collaboration with Technical
Committee ISO/TC 94 "Personal safety - Protective clothing and equipment".

This document is currently submitted to the parallel Enquiry.

This document has been prepared under a mandate given to CEN by the European Commission and
the European Free Trade Association, and supports essential requirements of EU Directive(s).
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1 Scope

This standard specifies the relevant safety requirements and test methods for shoe laces for safety,
protective, occupational and specific, job-related footwear for professional use.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to, or revisions of,
any of these publications apply to this European Standard only when incorporated into it by
amendment or revision. For undated references the latest edition of the publication referred to
applies.

EN 10002-2, Metallic materials — Tensile testing — Part 2: Verification of the force measuring system
of the tensile testing machines

3 Requirements

3.1 Breaking force

When tested in accordance with the method described in 4.1, shoe laces shall have an average
breaking force of not less than 400 N, and no individual value shall be less than 350 N.

3.2 Breaking force after abrasion

When tested in accordance with the method described in 4.1 after 10.000 abrasion cycles in
accordance with the method described in 4.2, shoe laces shall have an average breaking force of not
less than 200 N, and no individual value shall be less than 150 N.

4 Test methods

4.1 Determination of the breaking force of laces

4.1.1 Apparatus

The tensile-testing machine shall comply with the requirements of EN 10002-2 to an accuracy
corresponding to class 2, with a constant rate of traverse of 100 mm/min ± 10 mm/min.

The machine shall have means for gripping the laces securely (either jaws or bollard-type grips).
Where jaws are used, they shall not be of a type which causes an undue number of jaw breaks.

4.1.2 Test pieces

Cut three lengths of lace sufficient to allow for a test length of 200 mm between the bollards or jaws. If
the test material is supplied as made-up laces, cut each test piece from a different lace.

4.1.3 Conditioning and test atmosphere

Condition the test pieces for 24 h at 23°C � 2°C and (50 � 5)% relative humidity. Carry out the test in
the same atmosphere.
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4.1.4 Procedure

Clamp a test piece in the bollards or jaws so that there is a distance of 200 mm between the centres
of the bollards or the edges of the jaws. Run the machine at a constant rate of traverse of
100 mm/min and record the force required to break the test pieces.

If any of the test pieces break at the jaws, reject these results and carry out further tests on new test
pieces.

4.1.5 Expression of results

Calculate the arithmetic mean of the three measurements, and record this result as the breaking force
of the sample, in Newton.

4.2 Abrasion of shoe laces

4.2.1 Abrasion resistance apparatus

Machine capable of abrading laces, as illustrated in Figure 1.

The machine is designed so that one piece of the lace under test can be formed into a loop and held
in a clamp A (3) which can be moved horizontally backwards and forwards with a stroke of 35 � 2 mm
by means of a crank worked by a wheel rotating at a uniform speed of 60 � 5 rev/min. One end of a
second piece of the lace is fixed in a clamp B (4) which is 310 � 10 mm away from clamp A when they
are at their nearest point. The other end is passed through the fixed loop and over a support (2). A
250 � 10 g weight (5) is suspended from the end of the lace so that the piece of lace is held under
tension for the whole of the abrasion cycle. Each test position is fitted with a counter which stops
when the test piece breaks. The machine is also fitted with a pre-set counter switch so that when
desired the machine can be set to stop after a pre-determined number of cycles.

4.2.2 Conditioning and test atmosphere

Condition the laces for 24 h at 23°C � 2°C and (50 � 5) % relative humidity. Carry out the test in the
same atmosphere.

4.2.3 Test pieces

From the conditioned laces, cut six pairs of test pieces, one of each pair being about 200 mm long
and the other about 500 mm long. If sufficient laces are available, cut each test piece from a separate
lace.

4.2.4 Procedure

Subject each of the six pairs of test pieces in turn to the following procedure. Before clamping the test
pieces, turn the driving mechanism by hand until clamps A and B are at their nearest position. Clamp
a pair of test pieces in the test machine as described in 4.2.1. When all the stations of the machine
have been loaded, turn the machine through one cycle by hand to check that one test piece is being
rubbed by the other for the whole cycle.

Start the machine and leave it to run continuously for 10.000 abrasion cycles.

Remove the laces from the machine.
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1 shoe lace

2 deflecting roller

3 clamp A

4 clamp B

5 weight

Figure 1 — Lace-abrading machine
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