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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 1SO 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
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Introduction

This part of ISO 11393 forms part of a series concerned with personal protective equipment designed to protect
against the risks arising from the use of hand-held chain-saws.

No personal protective equipment can ensure a 100 % protection against cutting from a hand-held chain-saw.
Neverthefess, experience as Shown that itis possibie 10 design personal protective equipment whichoffers a certain
degree of protection.

Different [functional principles may be applied in order to give protection.

These in¢lude:

a) chain slipping: on contact the chain does not cut the material;

b) clogding: fibres are drawn by the chain into the drive sprocket and block chain moevement;

c) chainjbraking: fibres have a high resistance to cutting and absorb rotationalhénergy, thereby reducing the chain
speefl.

Often mdre than one principle is applied.
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Protective clothing for users of hand-held chain-saws —
Part 5:

Test methods and performance requirements for protective gaiters

1 Sco

This part
cutting by
underfoo

This part
toecap ¢

This part
tripping S

oS

of ISO 11393 specifies requirements and the test methods to be used to assess the, resistance
hand-held chain-saws and other properties. A requirement and a test method forassessing the
straps of gaiters is also included.

of ISO 11393 is applicable to gaiters which are to be used in conjunction.with safety footwear wi
bmplying with ISO 8782-2, because gaiters alone offer only partial proteCtion against chain-saw

of 1ISO 11393 is not applicable to gaiters intended for use in sitGations where there is a signif
uch as tree climbing or in forests.

2 Normative references

The follo
this part
do not a
possibilit
the lates

ving normative documents contain provisions which, through reference in this text, constitute p
pf 1ISO 11393. For dated references, subsequefit:amendments to, or revisions of, any of these
pply. However, parties to agreements based™on this part of ISO 11393 are encouraged to inv
of applying the most recent editions of the-normative documents indicated below. For undated
edition of the normative document referred to applies. Members of ISO and IEC maintain

currently|valid International Standards.

ISO 868,|Plastics and ebonite — Determination of indentation hardness by means of a durometer (Shor
ISO 317%-2:1998, Textiles — Dry cleaning and finishing — Part 2: Procedures for tetrachloroethene
ISO 6330:2000, Textiles —-Damestic washing and drying procedures for textile testing

ISO 8782-2, Safety, protective and occupational footwear for professional use — Part 2: Specificatio
footwear

ISO 11393-1:1998, Protective clothing for users of hand-held chain-saws — Part 1: Test rig driven by a
testing rgsistance to cutting by a chain-saw

of gaiters to
strength of

h a metallic
cutting.

cant risk of

rovisions of
bublications
pstigate the
references,
registers of

b hardness)

n for safety

flywheel for

ISO 11393-3:1999, Protective clothing for users of hand-held chain-saws — Part 3: Test methods for footwear

3 Terms and definitions

For the p

3.1

urposes of this part of ISO 11393, the following terms and definitions apply.

foot protector
any product which protects the foot and the lower part of the leg (or any part of this area) against cutting by a hand-

held chai

n-saw
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3.2
gaiter

removable covering intended to protect the front part of the foot, ankle and lower leg against cutting by a hand-held

chain-saw

3.3

protective material

material wh

ich is designed to protect the wearer against the cutting effect of a hand-held chain-saw

4 Requi

4.1 Faste

41.1 Gen

Gaiter faste

4.1.2 Und

When teste
below 250 N

When teste
of 25 N and

4.2 Spec

The protect
ie.:

'ements
ners

bral

hers shall not be of touch and close type.

brfoot straps

.

 in accordance with the procedure described in clatise 7, the distance moved by the hook betwg
250 N shall be less than 50 mm.

fied protective area

ve material of the gaiter shall at leasp cover the area of the artificial boots (see 6.3.2.1) shown in

ally: from a line no more than/14 mm behind the end of the artificial boot, to two lines in the sam|
ted at least 80 mm either’ side of the centreline of the front of the boot, measured at a
2) mm above the loweér surface of the artificial boot;

y: from the line e more than 25 mm above the lower surface of the artificial boot to at least

above this line.

ificatiorr according to chain speed

d in accordance with the procedure described in clause 7y;each underfoot strap shall not fail at a force

ben loads

Figure 1

e vertical
height of

200 mm

cation shall be made with the following four speeds:

a) horizon
plane s
(225 +

b) verticall

4.3 Class

The classifi

4.4 Requ

Class of protection 0: 16 m/s &= 0,2 m/s
Class of protection 1: 20 m/s £ 0,2 m/s
Class of protection 2: 24 m/s &= 0,2 m/s

Class of protection 3: 28 m/s &= 0,2 m/s

irements to cut resistance

When tested according to 6.4, no cut through the leather covering the boot form is allowed for any tested specimen.

© 1SO 2001 - All rights reserved
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Dimensions in millimetres

[¥a]
~N
Vi

Figure 1 — Specified protective area (as marked on the artificial boot)

5 Pretfeatment

Except in the specific cases detailed below, all the test specimens shall be washed and dried five times before
testing.

This washing shall be performed according to procedure 2A of ISO 6330:2000, and the drying by tumblg-drying at a
temperatlire not exceeding, 70 °C (procedure E).

Exceptions to this treatment are permitted in the following cases.
a) The gaiters.are marked as unsuitable for washing or dry-cleaning.

In suglCeases, the gaiters shall be immersed in water (20 °C) for 10 min and then allowed to line-drly until more
than $5%tofthewaterhasevaporated; measured-by mass:

b) The gaiters are marked as unsuitable for washing, but suitable for dry-cleaning.

In such cases, the test specimens shall be dry-cleaned three times before testing. The dry-cleaning shall be
performed principally in accordance with the conditions described in 8.1 of ISO 3175-2:1998, i.e. using
conditioned specimens, tetrachloroethene with surfactant, addition of emulsified water, cleaning for 15 min at
(30 + 3) °C, draining and extracting, rinsing for 5 min with pure solvent, and draining and final extraction. Tumble
dry with an outlet temperature not exceeding 60 °C. Do not perform a restorative finishing procedure.

c) The gaiters are marked as suitable for both washing and dry-cleaning.

In such cases, the test shall be carried out on both washed specimens and dry-cleaned specimens, (2 sets of
specimens) or, at the request of the manufacturer, on one set of specimens first dry-cleaned and then washed.

© 1S0 2001 — All rights reserved 3
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d) The gaiters are marked as unsuitable for tumble-drying.

In such cases, the specimens shall be washed by the method described above, then line-dried until more than

95 % of the water has evaporated, as measured by mass.
6 Testing of the resistance to the chain-saw
6.1 Principle
Each gaiter is mounted on an artificial boot and its resistance to a chain-saw is then assessed by applying a moving
chain of kngwn speed and inertia characteristics to the boot and gaiter and determining whether or not the dhain cuts
through the|gaiter.
For the purpose of testing gaiters, it is recommended that the test rig be fitted with some means 6fJimiting the depth
of cut into the artificial boot in cases where the gaiter fails to resist the chain.
6.2 Test gpecimens
Three pairg of gaiters are required for each pretreatment method applied. All the” specimens shall be pf a size
suitable for wear over a Paris-point (stitch) size 42 boot (UK size 8).
6.3 Apparatus
6.3.1 Test|rig, as described in ISO 11393-1.
6.3.2 Mounting device for gaiters.
6.3.2.1 Left and right artificial boots, moulded from_a“rigid polyurethanel), having a density of 1,1 x 10° kg/m®

and a hardn

ess 95 Shore A determined according to*1SO 868.

he boots

escribed

Their shapg and dimensions are shown in Figures 2, 3 and 4. Figures 2, 3 and 4 show a left boot. Right bgots have
the same djmensions, but their cross-sectional’shapes are mirror images of those shown. Furthermore,

shall be covered with a layer of (1,6 + 0,1) mm full-chrome side upper leather. The area covered by the leather shall
correspond|at least to the specified protective area described in 4.2.

6.3.2.2 Base for mounting artificial boots, which is the same base as used for mounting normal boots ¢

in ISO 11393-3.

6.4 Procedure

6.4.1 General

Use the Cal blat;ull PIUbUdUICQ y;VUII ;II :SC 11333 1. Aftcl ba:lblatlul LI |||a|r\c thC fU::UV\I;IIy \Jhal I\JCD.

a)
5.35in

b)

SO 11393-1:1998).

in ISO 11393-1:1998).

1)

Arrange the chain-saw unit in accordance with 1ISO 11393-1, but use a load of (30 + 0,5) N instead of 15 N (see

Place the centre of the sprocket at a horizontal distance of (300 & 2) mm from the point of contact (see Figure 3

Suitable artificial boots are obtainable from SATRA Footwear Technology Centre, Kettering, Northants, United

Kingdom. This information is given for the convenience of user of this part of ISO 11393 and does not constitute an
endorsement by 1SO of this product. Equivalent products may be used if they can be shown to lead to the same

results.

© ISO 2001 — All righ
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6.4.2 Mounting of gaiter on artificial boot

Attach the gaiter securely to the appropriate artificial boot (i.e. either left or right) in the same manner as it would be
in wear, i.e. by means of its own fastening devices (e.g. straps, buckles).

6.4.3 Cutting

6.4.3.1 General

£, A bhath-riaht dlaft
Test cutsrare PeHereae-BothHghtahRt1etHt

«
)
P

5
d
©
(=
5

<
o)
P.
P
%
)
&
3
<)
=Y
F

— on thp vamp (Position 1),
— at thq throat (Position 2),

— at thq leg front (Position 3).

Where ppssible, avoid cutting into any fastenings which may be fitted to the gaiters as this can lead to|anomalous
results. However, should this not be possible, then record this fact in the test report:

Carry ouf each test at one speed on three pretreated pairs of gaiters. Each complete test shall consist of p total of six
cuts, i.e. R cuts on the vamp, 2 cuts on the throat and 2 cuts on the leg front,'with no more than one cut peing made
on any ohe gaiter.

Carry ouf the test cuts at the following chain speed(s) as required bythe client. If no information is availaple, perform
the test gt a chain speed of 20 m/s:

— Clasg of protection 0: 16 m/s + 0,2 m/s
— Clasg of protection 1: 20 m/s + 0,2 m/s
— Clasg of protection 2: 24 m/s + 0,2 m/s
— Clasg of protection 3: 28 m/s + 0,2 m/s

After each test, check the specimen and determine whether it has been cut through. Report the result.

6.4.3.2 [Cuts on the vamp area

Attach thg gaiter first to the boot as specified in 6.4.2. Then ensure that the combined assembly is then sgcurely fixed
to the bage in such a way_that:

a) the sple of the artificial boot is in contact with the base in both the heel and forepart positions;

b) the central planel of the artificial boot coincides with that of the base.

Take carT to“ensure that no part of the gaiter or its fastenings are trapped between the artificial boot and the base.

Orientate the base at 0° to the horizontal and the central plane of the artificial boot at an angle of 90° to the guide
bar, the right side of the boot facing (or nearest to) the pivot of the chain-saw test rig.

This arrangement is shown in Figure 6.

Make test cuts in Position 1 as indicated in Figure 5 [i.e. on the left side of the gaiter, (90 £ 10) mm to the rear of the
extreme toe position of the artificial boot, as measured along its centreline].

6.4.3.3 Cuts on the throat area

Securely fix the combined assembly of the gaiter and the artificial boot to the base as specified in 6.4.3.2.

© 1S0 2001 — All rights reserved 5
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Orientate the base at 45° to the horizontal in such a manner that the heel of the artificial boot is lowermost, and the
central planes of the base and artificial boot are vertical and at an angle of 90° to the guide bar of the test rig.

As specified in 6.4.3.2, make sure the right side of the artificial boot is nearest to the pivot.
This arrangement is shown in Figure 7.

Make test cuts in Position 2 as indicated in Figure 5.

6.4.3.4 Cudts on theleg region
Securely fi the combined assembly of gaiter and artificial boot to the base as specified in 6.4.3.2.

Orientate the base at 90° to the horizontal in such a manner that the front of the leg of the artificial boot is ugpermost,
and the cenfral planes of the base and artificial boot are vertical and at an angle of 90° to the guide bar of thee test rig.

As specified in 6.4.3.2, make sure the right side of the artificial boot is nearest to the ‘pivot.
This arrangement is shown in Figure 8.

Make test duts in Position 3 as indicated in Figure 5 [i.e. across the frontof’the leg, at an angle of 90° to the line of
the leg and|at a distance of (180 + 30) mm from the base, as measured along a perpendicular line joinirlg the cut
position to the base].

7 Testing the strength of the underfoot straps

7.1 Principle

Each gaiter|is mounted on an artificial boot and’the ultimate tensile strength of any underfoot straps (or thg strength
of their anchorage to the gaiters) is then determined.

7.2 Test gpecimens

One pair of|gaiters is requiredfor each underfoot strap fitted to the gaiters.

7.3 Apparatus

7.3.1 Leftfand right artificial boots, as described in 6.3.2.1.

7.3.2 Tensile testing machine (or other means of applying a known variable force), having a minimum load range
from O N to 1 000 N and accurate to within = 1 %.

7.3.3 Mounting device, capable of securely holding the artificial boots within the tensile testing machine and of
maintaining the boots in an upright position even when under load.

7.3.4 Hook for applying load to straps, containing a horizontal bar of circular cross-section [diameter
(15 4+ 1) mm] and extending at least 25 mm of either side of the centre of pull.

A suitable hook is shown in Figure 9.

6 © 1SO 2001 — All rights reserved
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7.4 Procedure

7.4.1 Mounting of samples for testing

First attach the gaiter securely to the appropriate artificial boot as specified in 6.4.2. Note, however, not to fasten the
particular underfoot strap under test at this stage.

Securely fit the combined assembly of the gaiter and the artificial boot into the tensile testing machine in such way so
as to keep the sole of the boot in the horizontal plane even when under load.

7.4.2 Application of load to straps

Pass the| underfoot strap under test about the hook and secure the strap in place by means of| itS own fastening
devices (e.g. buckles, press-studs).

Apply a Vertical tensile force to the strap at a rate of (100 & 10) mm/min until either the strap or one of it§ anchorage
points (of fastening devices) breaks.

Record the maximum force measured during the test as the breaking strength.

Repeat the test on the corresponding strap of the other gaiter of the pair, and-report the result of the lower breaking-
strength yalue recorded.

If the gaiter has more than one underfoot strap, repeat the test on each strap.

8 Testireport

The repoft shall include the following information:
a) identffication and description of the test specimen (e.g. manufacturer, style No., dimensions);
b) a reference to this part of ISO 11393, i.e. 1SO'11393-5;
C) pretrgéatment;
d) resulfs of assessment of resistancé:to chain-saw including:
— test results for each test area (i.e. whether or not the test specimen was cut through),
— e)aluation of damageranhd chain-stopping mechanism,
— chain speed;

e) results of assessment of strength of underfoot straps, if any.

9 Marking
Gaiters forusers of chain-saws shall be durably marked with at least the following. |

— name or trade mark or other means of identification of the manufacturer and/or his authorized representative;

— type identification or style No. (company identification of model);
— serial number and/or batch number;

— date of manufacture (year and month);

— the number of this part of ISO 11393, i.e. ISO 11393-5;

— size designation of the combinable safety footwear;

— speed classification (given outside the frame of the pictogram showing a chain-saw, preferably on the bottom of
the frame);

© 1S0 2001 — All rights reserved 7
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— the sentence “If the protective material is damaged, the gaiter is to be discarded”, or similar;
— washing and/or cleaning instructions including warnings against incorrect treatment;

— the text “Only to be worn in conjunction with safety footwear complying with ISO 8782-2".

10 Information supplied by the manufacturer

Gaiters for users of chain-saws shall be supplied with an unambiguous information leaflet for the user, in the
language(s) of the country of purchase. The information for the user shall contain at least the following:

— information given in the marking:

— hame, gddress and telephone number of manufacturer and/or his authorized representative;
— instructions about repair of the gaiter, especially pointing out that the protective material cannot'berepaired,;

— instruction that the protective area and material shall not be altered in any way and that once cut into, the gaiter
should Ipe discarded,;

— warning that the gaiters are not intended for use in situations where there is a significant risk of tripping such as
tree climbing or in forests;

— criteria for discarding the gaiter;
— instructions for correct fastening;

— instructions on the protective coverage, i.e. a figure with size designatién)(or a statement of the range of{footwear
sizes with which the gaiter may be worn) as well as advice as to the{area the gaiter should cover including the
information that gaiters always should:

1) oveflap the toe cap of the wearer’s boots by at least 30 mm;
2) not pverlap the boot sole to such an extent that the gaiter causes a trip hazard,
3) not |eave an unprotected space between the edge of the gaiter and the sole;

— the text|‘Does not protect against all risks” or similar.

11 Pictggram

Gaiters complying with this part of ISO 21393 shall be marked with the pictogram shown in Figure 10. The pictogram
shall be plafed at any visible place onreach gaiter and shall have a minimum size of 30 mm X 30 mm.

8 © 1SO 2001 — All rights reserved
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NOTE Numbers refer to position of other cross-sections’in Figures 3 and 4.

Position of l b [

cross-section | mm | mm \ \
1 119 \
2 119
3 89 I | T
4 91 \7_1_ =
5 112 _L_
6 100
7 78

12
8 67 F—
30
9 58 A | —
10 161 1
11 141 b l
12 133 | | |
13 134 i | | | ' =
I8 17 |6 5 |4 B
14 141 | | : “/ :
15 150 |
14 158 b \X
\ \

Figure 2 — Cross-sections-of an artificial boot (in the central plane)
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S s
HiAYe

(D O

Figure 3 — Cross-sections through the foot of an artificial boot

& Front of leg

Figure 4 — Cross-sections through leg of artificial boot
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