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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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collpboration with ISO Technical Committeeé TC 94, Personal safety — Personal protective
Subicommittee SC 13, Protective clothing;-in accordance with the agreement on technical ¢
betveen ISO and CEN (Vienna Agreement).

Thi

technically revised. The main'changes compared to the previous edition are as follows:

©IS

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 hee
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 rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the voluntary nature of standards;. the meaning of ISO specific
ressions related to conformity assessment, as well.as information about ISO’s adherg
[ld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see th
L: www.iso.org/iso/foreword.html.

5 document was prepared by the European Committee for Standardization (CEN)
mittee CEN/TC 162, Protective clothing~including hand and arm protection and lifé

second edition cancels ahd ‘replaces the first edition (ISO 11393-6:2007), which

in the Introduction,the term “hand-held chainsaws primarily constructed for cutting
been added;

the normativé references have been updated;
the term-and definition 3.1 has been added;

Clause4 hasbeenrevised, design Bjackets have been added in 4.5 and an evaluation of the
inSert after pre-treatment with 60 °C and spin-drying has been added in 4.6;
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in Clause 6, the pre-treatment procedure has been revised;
in Clause 8, the definition has been specified;
in 9.7, the cut test at the sleeve has been changed;

in Clause 10, descriptions have been specified and the test procedure has been revised;

in Clause 11, the test procedure has been revised and a test procedure has been added in 11.3;

Clauses 12, 13 and 14 have been specified;

Clause 15 has been revised;

in Annex A, the definition has been revised.
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Alist of all parts in the ISO 11393 series can be found on the ISO website.

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.

This corrected version of ISO 11393-6:2018 incorporates the following corrections:

— Thearrows on Figures 5 and 6 have been corrected and the colour of shading improved on Figures 1
to 6 and Figure 9 for more readability.
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Introduction

This document forms part of a series concerned with personal protective equipment (PPE) designed
to protect against the risks arising from the use of hand-held chainsaws primarily constructed for
cutting wood.

Accidents occur due to a number of complex reasons, but a common factor is incorrect use of the
chainsaw. The importance of correct training and proper use of a chainsaw in preventing accidents
cannot be underestimated.

All par e U F risk-when ustng a chaimsaw. In this]document,
spefifications for the protective coverage and performance of the upper body protectors.arg given.

No [PPE can ensure a 100 % protection against cutting from a hand-held chainsaw. Nevertheless,
rience has shown that it is possible to design PPE that offers a certain degreg, of-protectjon.

a) [chain slipping: on contact the chain does not cut the material;
b) |clogging: fibres are drawn by the chain into the drive sprocket and block chain movement;

c) |chain braking: fibres have a high resistance to cutting.and absorb rotational energy, thereby
reducing the chain speed.

Oft¢n more than one principle is applied in chainsawprotective clothing. Upper body prptectors in
accprdance with this document are meant to be used, while working off the ground, and where risk
ass¢ssment shows that there is a significant risk ofbeing cut by the moving chain on the upper part of
thebody, such as when working from a sky lift and\carrying out tree surgery.

© 1S0 2018 - All rights reserved vii
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Protective clothing for users of hand-held chainsaws —

Part 6:
Performance requirements and test methods for upper
body protectors

1 (Scope

Thif document specifies the performance requirements, test methods, design rec1:]lirements,
ideﬂtification and marking information for upper body protectors that offer protection against cutting
by hand-held chainsaws.

It also specifies procedures for sampling and pre-treatment of upper body'protectors, the mgasurement
of the protective coverage, the apparatus and test methods for assessiig resistance to cuttipg, and the
praftical performance test for evaluating ergonomic properties.

Guiflance on chainsaw use and the selection of appropriate upper body protectors is given iff Annex A.

2 |Normative references

The following documents are referred to in the téxt in such a way that some or all of their content
conptitutes requirements of this document. Fordated references, only the edition cited dpplies. For
undated references, the latest edition of the referenced document (including any amendmengs) applies.

[SO|5077, Textiles — Determination of dimensional change in washing and drying
ISO[7000, Graphical symbols for use gnequipment — Registered symbols

1S0|11393-1:2018, Protective clothing for users of hand-held chainsaws — Part 1: Test rig ¢iriven by a
flywheel for testing resistance(to cutting by a chainsaw

ISO| 11393-3:2018, Protective clothing for users of hand-held chainsaws — Part 3: Test methods for
foottwear

[S0|13688:2013, Protective clothing — General requirements

ISO| 13935-2;~Textiles — Seam tensile properties of fabrics and made-up textile articles |— Part 2:
Detprmination’ of maximum force to seam rupture using the grab method

3 |Terms and definitions

For the purposes of this document, the following terms and definitions apply.
[SO 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 http://www.electropedia.org/

31
cut-through
any visible change on the underside of the innermost layer of the test sample caused by the saw chain

© ISO 2018 - All rights reserved 1
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3.2
damage

<pre-treatment> condition where some yarns of the protective fabric lose their position in the structure
due to a broken ladder during the pre-treatment cycle

Note 1 to en

3.3
front

try: The broken ladder is often caused by a broken cross binder.

part of a garment covering the forward half of the upper body circumference

3.4
joins
place or lix

e where two or more parts of the protective insert are connected or fastened together,

by seams dr zippers

3.5
protective
area of the

3.6
protective
material th

coverage
garment that is covered by protective material (3.6)

material
at is designed to protect the wearer against the cutting effect of'a hand-held chainsaw

Note 1 to enftry: The protective material may include the cloth of the garment.

3.7
rear
partofa ga

Note 1 to e
can be diffi
is neverthel

3.8
specified |
minimum 1

3.9
top of shoy
uppermost

rment covering the backside half of the upper body circumference

try: Depending upon design and construction;'and due to many layers of protective material (3.¢
ult to establish the division between the front (3.3) and the rear of an upper body protector (3.1
ess of great importance to establish this before pre-treatment and testing.

protective area
equired protective coverage-(3.5)

hlder
line of the shouldercof the upper body protector (3.11)

Note 1 to enftry: The top ofthe shoulder is shown in Figure 1.

3.10
unit of prg
cut-out pie

tective-material
ce ot panel of protective material (3.6) consisting of all the fabric or other layers that consti

e.g.

), it
). It

fute

the protect

iveymaterial that goes into the construction of a garment without any joins within it

Note 1 to entry: Units can be joined together to provide the complete protective coverage (3.5) required, before
insertion and attachment to garments, but such units retain their individuality for testing purposes.

3.11

upper body protector
any type of protective garment that protects, at least, the specified area to the level of resistance against
cutting by a chainsaw as specified for the upper part of the body

EXAMPLE

Jacket.

© ISO 2018 - All rights reserved
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Performance requirements

General

General requirements not specifically covered in this document shall be in accordance with ISO 13688.

Tested samples shall conform to all the requirements of this document.

4.2

Innocuousness

Up
not

eI body protectors stiatt ot adversety affect the heattiror hygiene of the user: The ma
release or degrade to release substances generally known to be toxic, carcinogenig,

toxic to reproduction or otherwise harmful in the foreseeable conditions of normal-use. T|

inn

4.3
Upn

4.4

Wh
sha

Thd
Wh
des

4.5

4.5

Thd
to t
opt

4.5

Tw
arn

pcuousness requirements of ISO 13688:2013, 4.2, shall be met.
Sizing
er body protectors shall be marked with their size in accordance with ISO 13688.

Ergonomic requirements

bn tested according to 11.2, the upper body protector shathbe free of rough surfaces, st
I'p points, etc., which could cause excessive irritation or injuries.

protective garments shall be designed to minimize discomfort and restriction while wej
en tested according to 11.3, the average score of all’series and all movements shall be 2
gn shall be without appendages, which can become entangled in machinery or the under

Specified minimum protective area for upper body protectors

1 General

rials shall
mutagenic,
he specific

larp edges,

iring them.
r less. The
growth.

protective coverage shall be measured in accordance with Clause 8 and shall fulfil the requirements

he dimension of the protective area of 4.5.3, 4.5.4, 4.5.5 and 4.5.7. The requirements ¢
onal.

2 Designs of jackets

different desighs of jackets may be manufactured. Design A jackets protect at the shoul
s. Design B jackets additionally protect the front of the torso.

3 Frontdesign A

f 4.5.6 are

ler and the

spec1f1ed protectlve area shall cover the front of the garment from the top of t

e shoulder

of the tested sample as given in the marklng The protectlve area shall 1nclude the upper 80 % of the
surface of the front of the sleeve down to within 70 mm of the lower edge of the cuff of the sleeve. See

Figure 1.
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/
1 top of shoulder Q‘b
2 cuff 7\03
I;  height pf protective coverage at the front of the garment (minimum 25 % of th 'ét girth of the larjgest
intenddd user of the tested sample) %
I,  width df sleeve S\\

I;  width df protective coverage on the front of the sleeve (minimum 80 % of Q O©
I, unprotg¢cted length including cuff less than 70 mm QQ

I height ¢f protective coverage in collar, minimum of 30 mm \\

lg  gap in the protective coverage in the collar, maximum of 80 mm 5\0’

shaded area|is protective material ,{S\

N

Figure 1 — Specified protective at&@of design A, front of garment

xO
4.5.4 FrInt design B ’\C\){‘
The speciffied protective area shall cover the front of the garment from the top of the shoulder
downwardjs to a distance of within or less to the bottom of the hem. It shall cover the front half

of the circiimference of the jacke us 50 mm on the left and right sides. The protective area shall
include thq upper 80 % of the sg e of the front of the sleeve down to within 70 mm of the lower gdge

of the cuff pf the sleeve. See Fi 2.

4 © ISO 2018 - All rights reserved
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shadled area is protective material

4.5
The

of the sleeve down to@ in 70 mm of the lower edge of the cuff of the sleeve. See Figure 3.

te
inte

A gap is permitt @1 the protective material in the centre of the rear. The dimensions of the|
ls, ::ire shown i§
S

top of shoulder N

cuff O
height of protective coverage at the front of the garment \\%
width of sleeve
width of protective coverage on the front of the sleeve (mlmmm@ % of 1)
unprotected length including cuff less than 70 mm
height of protective coverage in collar, minimum of 30 mrﬁ\Q
gap in the protective coverage in the collar, max1murrg€@0 mm
unprotected waist, length less than 50 mm $
unprotected width less than 50 mm A’\Q)

xO
N~

Figure 2 — Specifbfk&‘otective area of design B, front of garment

-

5 Rear design A andép®

protective area sha er the top of the shoulders plus the superior 40 % of the surface

igure 3. I5 shall be less than 9 % of the chest girth of the smallest intended
ed sample) as given in the marking, and [; shall be less than 35 % of the chest girth of t}
nde of this tested sample.

of the rear

gap, Is and
1ser of this
e smallest

© ISO 2018 - All rights reserved
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Key
1 topofs
2 cuff
[; minimy
of the s
I, widthg
I;  width g
I, unprot
Is  gapiny
ls  gapiny
I, gapint

shaded area

4.5.6 Co

If a protect
of the neck
and a gap |

houlder

m height of protective coverage at the rear of the garment (top of the shoulders plus the superior 4
irface of the rear of the sleeve)

f sleeve

f protective coverage on the rear of the sleeve (minimum 40 % of?)

bcted length including cuff less than 70 mm

rotective coverage at the level of the top of the shoulders beheath the collar
rotective coverage at a distance of /; below the top of thé’shoulders

he protective coverage in the collar, maximum of 80 mm

is protective material

Figure 3 — Specified protective area, rear of garment

llar (optional)

ive collar is fitted, the protective area shall cover a minimum length of 100 mm on each
. A gap in the protective'material at the centre front of a maximum of 80 mm is permi
n the protective material at the centre rear of a maximum of 80 mm is also permitted.

0%

side
ted
The

height of thhe protective material shall be a minimum of 30 mm. See Figures 1, 2 and 3.

4.5.7 Fastenings andjoins

The garmgnt may-have a closure down the centre front to facilitate donning and doffing. When|the
garment is|fastenied, the gap between the edges of the protective material shall be no more than 30 fnm.
The gap in thejprotective material at the join between the main body of the garment and the collar shall
be less than 8 mm:.

4.6 Dim

ensional change and other changes

4.6.1 Dimensional change

After cleaning according to the manufacturer’s instructions, the dimensional change when measured
according to Clause 7 shall be less than 6 %.

© ISO 2018 - All rights reserved
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4.6.2 Other changes as a consequence of cleaning

After cleaning according to the manufacturer’s instructions, and after cleaning one sample according
to 6.2.2 at 60 °C and spin-drying, and examining according to 6.5, there shall be no damage in the
protective material due to cleaning, except for the damage caused by the cut test.

4.7 Resistance to chainsaw cutting

When tested according to Clause 9, no cut-through is allowed in any test specimen.

4.8 Requirements for the attachment of protective padding and the strengtirof closures

The protective material shall be permanently attached to the garment. Attachment shallbe fontinuous
alonpg all the edges of the protective material, except around the cuff. When testéd adcording to
ClaIse 10, the attachment shall resist at least a force of 150 N for each test specimen:

5 |Classification according to chain speed

Testing in accordance with this document shall be carried out at one efithe following four speeds with
clagses assigned as follows:

a) [class 0 (16,0 £ 0,2) m/s;
b) |[class 1 (20,0 + 0,2) m/s;
c) |class2 (24,0 £0,2) m/s;
d) |class 3 (28,0 +0,2) m/s.

6 |Test methods

6.1l General

Megdsuring instruments, unless:otherwise specified, shall be accurate to +2 % of the pass/fail level of
the|characteristic being measured.

For|each of the required sequences of measurements performed in accordance with this dpcument, a
corfesponding estimate’/of the uncertainty of the final result shall be determined. This uncertainty,
U,,|shall be given-in-the test report in the form U, = #X. It shall be used in determining| whether a
pasp performanCe-has been achieved. If the final result minus U, is below the pass leve] when the
requirement that a certain value shall be exceeded, the sample shall be deemed to have failefl.

6.2| Pre-treatment

6.2.1 C(Cleaning

Before testing, the test specimens shall be pre-treated by cleaning. The cleaning shall be in accordance
with the manufacturer’s instructions, on the basis of standardized processes. If the total number
of cleaning cycles is not specified in the manufacturer’s instructions, five cleaning cycles shall be
performed. This shall be reflected in the information supplied by the manufacturer. If the manufacturer
includes instructions for washing and dry-cleaning, the number of samples indicated in 6.3 for dry
cleaning shall be dry-cleaned and the number of samples indicated in 6.3 for washing shall be washed. If
only dry-cleaning is allowed, the number of samples indicated in 6.3 for that case shall be dry-cleaned.
If only washing is allowed, the number of samples indicated in 6.3 for that case shall be washed.

After each cleaning, the upper body protectors shall be reshaped by hand, but not by ironing.

© ISO 2018 - All rights reserved 7
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Line drying after washing shall be carried out in an environment maintained at a temperature of

(30 £ 15)°

C and at a relative humidity of (30 to 70) % RH.

If tumble-drying is permitted by the manufacturer’s care instructions, the garment shall be tumble-

dried after

each washing cycle.

If the manufacturer doesn’t give an indication to wash the garment before first use, the test laboratory

shall testo

NOTE
ISO 3175-4,

6.2.2 Pr
protective

Where was
Clause 9, 0
except that

This sampl

6.3 Nunpber of test specimens

A set of up
two types
effectively
dimension
has not beg

The numbe
present wi
units, such
protective
a fastening
body and i
required fc
assessmen

6.4 Size

Whenever

6.5 Exa

Open up the outer fabric and the lining after each cut test to examine any damage to the protec

material.

ne sample unwashed. This sample shall be in addition to the samples specified in 6.3.

ISO 15797 or an equivalent standardized processes for cleaning.

Manufacturers typically indicate one or more of the methods given in ISO 6330, 1SO 3175-2,1S0 3175-3,

insert

hing is allowed by the manufacturer’s care instructions, before testing according to 6.5
ne of the specimens shall be washed five times according to the manufactured’s instructi
the washing temperature shall be 60 °C and the specimens spin-dried at\(500 = 20) r/m

e shall be selected from the samples specified in 6.3.

per body protectors shall be taken that is sufficient tosgomplete all the tests. Note th
of pre-treatments are specified, the testing and the niambers of upper body protectors
doubled and two sets are required. Upper body protectors that have been used to as
h] stability, protective coverage and ergonomic requirements may be used for cut testing]
n necessary to cut them up for these measurements.

r of garments required for cut testing depénds on the number of units of protective mateg
khin them and whether there are any joins or seams between different protective matg
as between the body and the sleeve, Only one test cut shall be carried out on each un
material. Therefore, at least three gasments are required for cut testing if the design incly
down the centre front of the gatment, but no seams between the protective material on
1 the sleeve. For a design incorporating only one unit of protective material, six garments

.

5 of test specimens

possible, test-specimens shall represent the smallest, medium and largest sizes.

ination,of protective material

p-treatment for testing the effect of temperature and spinning on the structure of thle

and
bNS,
n.

ht if
are
bess
if it

rial
rial
t of
des
the
are

r cut testing. Additional safaples in different sizes can be required to perform the ergongmic

tive

7 Testing for dimensional change

One upper

body protector shall be tested by each pre-treatment applicable according to 6.2.1.

The dimensions of the protective material coverage shall be measured before the first pre-treatment
cycle and on completion of the last cycle of the pre-treatment procedure. The dimensional change
shall be determined from the percentage difference between the measurements made before the pre-
treatment and the measurements made after the pre-treatment.

Dimensional change shall be assessed in accordance with ISO 5077 after five cleaning cycles according
to the manufacturer’s instructions. The measurements shall be made at a part of the garment which

© ISO 2018 - All rights reserved
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incorporates protective material. Measuring shall be carried out in an environment maintained at a
temperature of (22 + 4) °C and relative humidity of (30 to 70) % RH.

Measurements shall be carried out in two directions, at right angles to the other. It is suggested that
one measurement should be the length of the protective material from cuff to cuff, or cuff to the centre
of the garment. The other measurement is then, appropriately, the length of the protective material
from the bottom edge near the centre front, up to the top edge at the collar and similarly on the rear.

While measuring the dimensions the garment shall be stretched with a force of (20 * 2) N in the
direction of the dimension being measured. Clamps may be attached to the part of the garment to
which the protective material is attached, except at the cuff where the clamps shall be attached to the
profective material.

8 [Checking of protective coverage

The

Lay|
wri
maft

coverage shall be measured on the cleaned test specimen used for the testing’of dimensio

the garment out flat, front side uppermost on a flat surface, such as ‘a.table top. Smod
hkles and creases and ensure that any fastenings lie down the centte)of the garment. O
erial, mark a line along the top of the shoulder and top and bottonief the sleeve. If there

fas

ening, mark a line down the centre front of the garment. Carefully, and with minimal d

hal change.

th out any
h the outer
is no front
isturbance

of the garment, mark lines on the inside surface of the protective material or lining of the garment,
corresponding to the top of shoulder and the top and bottom-6f the sleeves.

Ta
vis

Med
are

Add

9

9.1
Thd

the garment and turn it inside out. Mark lines at the edges or contour of the protective
al or manual detection, if needed.

sure the dimensions of the protective material and check that the requirements given
fulfilled.

itional features in some cases shall be removed if they make the measurement impossible.

Testing of resistance to cutting

Purpose of testing

purpose of this test iS'te assess the resistance of the upper body protector to cutting by

under such conditions that the garment is restrained from twisting when contacted by the ma

9.2

Thd
mat

Test specimens

numberof upper body protectors required for cut testing depends on the design of the
erialwunits constituting the required protective coverage, and the positions of seams bet

of

otfective material (see 6.3). The whole upper body protector is the test specimen.

nsert after

n Clause 4

h chainsaw
ving chain.

protective
ween units

All cut upper body protectors shall be pre-treated according to 6.2.1 and 6.2.2.

Where the garments are marked as suitable for both washing and dry cleaning, two sets of garments
shall be tested.

9.3

9.3.

Marking of positions for cutting

1 Test position line on shoulder

Mark a line parallel to, and (170 * 10) mm from, the centre front line, from the shoulder vertically down

the

front of the garment (see Figure 4).
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The contact point to the saw chain is on that line on the front side of the jacket. It is the uppermost point
of the garment when the test mount is tilted 30°, as shown in Figure 8.

2 3

1 top ling of shoulder

2 shouldgr testline

3 top ling of sleeve

4 cutpoint on sleeve

5 centre I’ont line

I; (300 % [L0) mm on the right sleeve and on the left sleeve as well
I, (170 % [10) mm

shaded area|is protective material

Figure 4 — Test positions on shoulder and;sleeve units of protective material

9.3.2 Te}t position on the sleeve

Mark a ling at the top of the sleeve. Mark the test line (300 + 10) mm from the free edge of the cuff at an
angle of (99 £ 10)° across the line at thetop (see Figure 4). The point where the lines cross is the confact
point (cut position) according to 9.7.1

9.3.3 Te}t positions if there@ne seams in the protective material

If there ard seams betweenCunits of protective material, they shall be tested as follows:

— once afross the seafirat (0 = 10)° to the vertical axis of the garment in the shoulder region and at
(90 £ 10)° to the'long axis of the arm on the sleeve (the first point of contact of the chain being on/the
seam) [ positien-2 of Figure 5);

— once epeh.side of the seam with the first contact of the chain being (20 + 5) mm from the seam [the
cut direetions-being-determined-by-the-seampositionassheown s S-aHeH6 He

For these cut tests, the jacket shall be positioned on the appropriate mount as specified in either 9.4.1,
with the top line of the shoulder of the jacket in line with the top of the mount, or 9.4.2, with the first
marked line as specified in 9.3.2 along the top of the sleeve mount. The jacket shall then be moved
along the mount until the seam, or the test points 20 mm either side of the seam, are at the point of first
contact with the chain.
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Key
seam

direction of the cut directly on the seam

direction of the cuts (20 + 5) mm on either side of the seam
shadled area is protective material

K

1 ,\(\63

Key) Qv

1 |sea

e ?
2 ({% ion of the cut directly on the seam

Figure 5 — Test positions and cut directionsSQ{ghe seam in the shoulder are

3 direction of the cuts (20 ¥ 5) mm on elther side ol the seam
shaded area is protective material

Figure 6 — Test positions and cut directions on seams between protective material on the

shoulder and arm
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9.4 Test mounts

9.4.1 Shoulder test mount

The shoulder test mount (see Figure 7) shall be made of rigid material, such as wood. The top section
shall be a half cylinder at least 200 mm long with a radius of (40 + 1) mm. The bottom section shall
be (80 + 2) mm wide and at least 200 mm long. It shall be high enough so that the test samples can be
mounted satisfactorily according to 9.6.1.

It shall be covered with (14 + 2) mm thick flexible cellular material in accordance with
1SO 11393 4+2018, 54

Key
1 flexible|cellular covering

ry  radius ¢f half cylinder (40 £ 1) mm

I;  width df block (80 £ 2) mm

I,  length ¢f block 200 mm minimum

I3 thickness of flexible cellularfoam (14 + 2) mm

Figure 7 — Shoulder test mount

9.4.2 Sldeve test mount

Use the testrountas-describedinl1S011393-3:2018 6.1.2.2

9.5 Apparatus

The testrig described in ISO 11393-1:2018, Clause 5, shall be used. It shall be set up so that the horizontal
distance from the centre of the drive sprocket to the contact point between the guide bar and the test
mount is (300 + 5) mm. The contact force between the test mount and the guide bar with a chain fitted
shall be (15 £ 0,5) N.

Before beginning a series of cut tests on a set of upper body protectors, the test rig and chain shall be
calibrated in accordance with ISO 11393-1:2018, Clause 7. For calibration, the test rig shall be set up in
accordance with I1SO 11393-1:2018, 5.3.5, using the calibration mount specified in ISO 11393-1:2018,
5.4, and standard calibration pads specified in [SO 11393-1:2018, Clause 6.
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Measured chain speeds at the point of release shall be as specified with an accuracy of 0,2 m/s.
Between test cuts, the test rig shall be checked in accordance with ISO 11393-1:2018, 7.3. The free-

run

9.6

ning stopping time shall be (4 + 0,2) s at a chain speed of (20 * 0,2) m/s.

Mounting of test specimens

9.6.1 Shoulder test

The upper body protector shall be mounted on the shoulder test mount in such a way that the top line
of the shoulder follows the centre top line of the shoulder mount. The front part of the upper body

pro
do
des

Thn
ling

Thd
saw

Thd

Thd
spr

Key

fector of design A is then stapled every (50 = 10) mm to the mount in such a way that

the staples

ot penetrate the protective material (see Figure 8). Use nails to mount upper body-pttectors of

gn B to the shoulder test mount; they may penetrate the protective insert.

chain in such a way that the rear of the jacket is nearest the drive sprocket.

mount shall then be tilted (30 + 5)° from the vertical plane (see:¥igure 8).

bcket and on the shoulder test line marked according to 9.3.1.
/4 |

8

top line-of shoulders
flexible foam covering mount

ee (1 000 + 10) g weights shall be attached to the rear of the jacket. The middie weight|shall be in
with the chainsaw guide bar +10 mm. The other weights shall be (100 * 10}-him on eithgr side.

shoulder test mount with the jacket shall be mounted at a (90 + 10)° angle to the diredtion of the

contact point between the saw chain and the test specimenshall be (300 £ 5) mm from the drive

outer material of the front of garment

O N O Ul D W DN

~
o~ R

outer material of the rear of garment

stretching force on rear of garment

position of the line of staples through the front of the garment
protective material

cut point

(30x5)°

(300 £ 5) mm

Figure 8 — Mounting of test specimens on the shoulder test mount
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9.6.2 Sleeve test

The sleeve shall be put on the test mount as described in 9.4.2 in such a way that the top line of the
sleeve is along the top of the mount. The front side of the sleeve shall be stapled every (60 * 3) mm along
the mount. The staples will usually pass through protective material. A (500 + 10) g weight on a cord
with a clamp shall be attached to the outer material only of the rear of the sleeve near its lower edge
as it is mounted on the apparatus, below the position of the intended cut, and so that the fabric in the
region of the cut is under tension.

9.7 Test procedure

9,7.1 PoLitions of cuts

9.7.1.1 On protective material units

Test cuts s
of the slee
on line, wh
determine
to the mou
are shown

The direct
sleeve test
specimen 1
out with th
from the b

Key
1
2

directid
directid

hall be performed on protective material units on the front of the shoulder’and on the
Ue. The cuts on the shoulder shall be made at an angle of (90 + 5)° torthe mount used
ich is marked out according to 9.3.1 and shown in Figure 4. The cutposition on that lif
l by mounting according to 9.6.1. The cuts on the sleeves shall be madéat an angle of (45 4
nt used and on the intersection of the lines, which were marked out according to 9.3.2

in Figure 4.

ons of cut (i.e. the movement of the cutting chain relative to‘the test site) at the shoulder
points shall be as shown in Figure 9. Cuts on the shoulder shall be carried out with the
hounted so that the cutting direction is up the garment! The cut on the sleeve shall be car
e test specimen mounted so that the cutting direction is across the front of the sleeve a
bdy. One test cut shall be made on each unit of pretective material.

n of cut en the shoulder for upper body protectors without seams between units of protective mat

n of.cut-on the sleeve

3
shaded area

cut poi

11t

top
and
eis
5)°
and

and
test
ried
vay

brial

is protective material

Figure 9 — Direction of cut on units of protective material

9.7.1.2 On seams between protective material units

One test cut shall be carried out on each seam type and one test cut shall be carried out on either side of
each seam type. For seams in the shoulder region, as shown in Figure 5, all test cuts shall be carried out
using the shoulder mount and the cuts shall be directed upwards. For seams between the shoulder and
sleeve, as shown in Figure 6, the test cut on the shoulder side shall be carried out on the shoulder mount
in an upwards direction, and the test cuts on the seam itself and on the sleeve shall be carried out on
the sleeve mount in a downwards direction.
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Any other seams found between units of protective material shall be tested according to the same
principles. All tests on the trunk part of the garment shall be carried out on the shoulder mount with
the direction of the cuts upwards. All tests on sleeves shall be carried out on the sleeve mount with the
direction of the cuts downwards. For seams parallel to the shoulder or sleeve top lines it is normally
only possible to do a cut across the seam. However, if there is any doubt about the safety of the design,

samples shall be cut to test the cut resistance parallel to the seam and along the seam.

9.7.

2 Number of cuts

One test cut only shall be performed on any one unit of protective material or on any seam between two

ered tested

uni O IfCl \,th hao bCCll IJCI fUl lllCd vll da ovdlll thc uu;to C;thcl o;dc UfCl oldlll oha}} bC LUllD;d

and shall not be used for further test cuts. A total of three test cuts shall be carried out atithe shoulder
test site, and three test cuts shall be carried out at the sleeve test site described in. 9.7.1.1. A total of
three test cuts shall be made on each seam type as described in 9.7.1.2.

9.7{3 Chain speed

The chain speed shall be one of the speeds specified in Clause 5 in accordance'with the level of/ protection
that the garment is stated as providing. If no information is available, the speed shall be (20 - 0,2) m/s.
10|Testing of the protective material attachment

10.1 General

The purpose of this test is to ensure that the protective;material is adequately fixed to the garment.
Thip test is only applied to upper body protectors where the outer material covers the|protective
material providing the chainsaw protective preperties.

Testing shall be carried out in accordance with ISO 13935-2 with deviations as listed below in 10.2, 10.3
and 10.4.

10.2 Test specimens

Ong upper body protector from each pre-treatment applied shall be tested. To assist in preparation of
the[test specimens, the sleeves may be cut open along the arm at a distance of at least 100 mm from the
seam to be tested. Upperbody protectors tested earlier according to Clause 9 can be used, ptovided the
attdgchment has not beer affected.

Examine the upperbody protector and identify how many different types of attachment bgtween the
outer material\and the protective material have been used in its construction. Three test spgecimens of
each type ofiattachment shall be tested.

10.3CApparatus

Apparatus in accordance with ISO 13935-2 shall be used. For testing the strength of attachment of
protective material, a cross head speed of (1,5 = 1) mm/s shall be used.

If no tensile testing machine is available, the test can be performed by gently applying individual masses

of 1

kg every 5 s without jerks to the lower grab jaw until the attachment breaks.

10.4 Test procedure

Cut out three test specimens from the upper body protector. If different attachment constructions are
used to join protective material to the garment material in different parts of garments, then two test
specimens shall be taken from each part.

©IS
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The test specimens shall be at least (100 + 5 mm) wide (along the length of the seam or attachment)
and (200 = 5) mm in length (across the seam or attachment) so that there is (100 + 5) mm of material
either side of the seam or attachment. Upper body protectors earlier tested according to 9.7 can be
used, provided the attachment has not been affected.

Prepare the test specimens as specified in [SO 13935-2, except that the lines shall be drawn on both the
outer material, and the facing surface of the protective material. Conditioning shall be carried out at

(22 £4)°C

and at a relative humidity of (30 to 70) % RH.

Mount the test specimens to the apparatus. Fix the free end of the protective insert and the opposite
free end of the outer fabric to each of the two clamps. The distance from each clamp to the nearest

connection
protective
attachmen
separately|

Put the mo
force exceq

If carrying
ISO 13935
from the lo

11 Ergonomic testing

11.1 Ergg

The upper
The sizes,
with the h
and answe
of protecti

manufactulrer, the appropriate size among alb the samples submitted for testing.

11.2 Test]

The surfac
edges, shai

11.3 Prog¢

Each test

shall be (25 + 3) mm and no clamp shall be closer than 100 mm to an end or cornerof]
insert. If the distance between the attachment of the protective material to a lining and
[ from the lining to the outer fabric is more than 100 mm, each attachment shall)be tes

ving clamp in motion with a speed of (1,5 + 1) mm/s. Test until the specinten breaks or
ds 150 N.

b

b out the test by applying units of 1 kg to the lower clamp,jaw in accordance V
2:2014, 9.3, the test may be stopped if breakage has not occurred-when the mass hang
wer jaw has reached 15 kg.

nomic assessment

body protectors shall be examined to determiiie whether they are ergonomically satisfact
the fit and the ergonomic characteristics @f‘garments shall be determined by an asse
elp of the two people who wear the garment and perform a number of prescribed act
r questions. The test people do not.necessarily need to be habitual wearers of these ty
ve garments. The test people shallselect, according to the instructions supplied by

for surface conditions

b of upper body protectors shall be visually and manually checked for rough surfaces, sh
p points, etc., which could cause excessive irritation or injuries.

edures

berson shall put on the upper body protector and adjust it according to the informa

supplied

the restricfion“and discomfort imposed by the upper body protectors. The movements shall be typ
of those madeby users of the garments, and shall include:

\A}ith the’manufacturer’s instructions. He or she shall perform the movements below to as

the
the
ted

the

vith
ing

ory.
ESor
ons
pes
the

arp

fion
bess
ical

raising the arms forwards to above the head;
raising the arms sideways to above the head;

bending the arms forwards and sideways;

300 mm above the floor;

bending forward with the legs flexed to pick up an object from the ground;

the body, turning 90° to the left and then 90° to the right;

16

bending the torso forwards with the arms outstretched as if to pick up an object placed about

standing with the feet slightly apart and holding a chainsaw without its motor running in front of
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— holding a chainsaw without its motor running, and moving it as in cutting and de-branching;

— standing in front of a working surface about 800 mm high and bringing the hands together to
manipulate small objects;

— checking for appendages that can become entangled in machinery or the undergrowth.

After performing each movement five times, the test person shall report his or her responses, which
shall be scored according to Table 1.

Table 1 — Score of ergonometric response

Score Response
0 No restriction
1 Slight restriction of movement
2 Restriction of movement
3 More severe restriction ofutiovement
4 Movement very restricted or impossible

After each series of movements, the score of each movement shall.be recorded by the tesf person. It
sha|l be added up for each series and divided by the number of mavements performed. For|each score
of 3 or more, two further test people shall carry out the series.“The mean value of the scoies shall be
calqulated.

An average score of all series and all movements is calcilated and included in the test report.

12|Test report
The report shall include the following information:
a) |areference to this document and thelyear, i.e. ISO 11393-6:2018;

b) |identification of the test specimens, e.g. manufacturer, style, design, date of manufafture, size;
number of layers, type, composition and weight per square metre of protective insert pgrovided by
the manufacturer;

c) |details of the pre-treatments carried out, dimensional change measurements, protectiye coverage
assessment results,positions of seams identified between protective material units;

d) [the protectivé ymaterial attachment strength and, for each type of attachment, thg minimum
breaking force of the individual tests;

e) |the chaihspeed used in the tests;

f) |thé\test results for resistance to cutting, evaluation of damage, numbers of layers of|protective
material damaged, and chain-stopping mechanism for all cut tests:

g) the results from ergonomic testing;

h) the results of the assessment of protective coverage of one sample;
i) the mass of a test garment in h);

j)  thelegibility of the marking after each cleaning procedure applied;
k) any deviations from the procedure;

1) any unusual features observed;.

m) the date of the test.
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