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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 preecedures—tsed—to—developth ment-and-these—ntendedfor-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 acéordapce with the
editdrial 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 documérnt may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all su¢h-patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion 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'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Téthnical Barriers to Trade (TBT) see www.iso
.org fliso/foreword.html.

This|document was prepared by Technical Comntittee ISO/TC 94, Personal safety — Personpl protective
equipment, Subcommittee SC 13, Protective clothing.

Any feedback or questions on this documrent should be directed to the user’s national standprds body. A
complete listing of these bodies can e found at www.iso.org/members.html.
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Introduction

This first edition of ISO 23388 was developed based on the EN 388:2016 including a proposed
amendment to EN 388 regarding the cotton canvas (6.2.5). This adoption of EN 388 in to ISO was done
at the request of many non-EU countries. At the ISO/TC 94/SC 13 plenary, it was agreed to adopt at ISO
the EN 388 without changes but to keep any comments until the next revision date as the document has
just been revised at EU level.
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Protective gloves against mechanical risks

1 Scope

This document specifies requirements, test methods, marking and information to be supplied
for protective gloves against the mechanical risks of abrasion, blade cut, tear, puncture and, if
applicable, impact.

This|document is intended to be used in conjunction with ISO 21420.

The test methods developed in this document can also be applicable to arm protectors.

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. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

ISO/1EC Guide 98-3, Uncertainty of measurement — Part 3<Guide to the expression of uncertainty in
meagurement (GUM:1995)

ISO/1EC Guide 98-4, Uncertainty of measurement — Part@: Role of measurement uncertainty ipn conformity
assegsment

[SO 1139, Textiles — Designation of yarns

ISO #649:2010, Rubber, vulcanized or thermoplastic — Determination of abrasion resistqnce using a
rotatling cylindrical drum device

ISO 3084, Textiles — Determination of thickness of textiles and textile products

ISO §725-2, Accuracy (trueness@nd precision) of measurement methods and results — Part 2: Basic method
for the determination of repeatability and reproducibility of a standard measurement method

ISO 7211-1, Textiles — Waven fabrics — Construction — Methods of analysis — Part 1: Methods for the
presgntation of a weateydiagram and plans for drafting, denting and lifting

ISO 1211-4, Textiles—— Woven fabrics — Construction — Methods of analysis — Part 4: Deteymination of
twist in yarn venioved from fabric

ISO 7211-5;-Textiles — Woven fabrics — Construction — Method of analysis — Part 5: Deteymination of
lineal density of yarn removed from fabric

ISO 7500-1, 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/TR 11827, Textiles — Composition testing — Identification of fibres

ISO 12947-1, Textiles — Determination of the abrasion resistance of fabrics by the Martindale method —
Part 1: Martindale abrasion testing apparatus

[SO 13934-1, Textiles — Tensile properties of fabrics — Part 1: Determination of maximum force and
elongation at maximum force using the strip method

[SO 13997:1999, Protective clothing — Mechanical properties — Determination of resistance to cutting by
sharp objects

© ISO 2018 - All rights reserved 1
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ISO 21420, Protective gloves — General requirements and test methods

EN 1049-2, Textiles — Woven fabrics — Construction — Method of analysis — Part 2: Determination of
number of threads per unit length

EN 12127, Textiles — Fabrics - Determination of mass per unit area using small samples

EN 13594:2015, Protective gloves for motorcycle riders — Requirements and test methods

3 Terms

and definitions

For the pury
[SO and IEC

ISO Onl
IEC Eled

31
abrasion cy
completion
i.e. 16 revol
abrasion tes

Note 1 to en
IS0 12947-1)

[SOURCE: IS

3.2
arm
part of the b

3.3

arm protec
protective s
the followin

3.4
glove made
glove that ig

3.5
glove made

ig mechanical risks: abrasion, blade cut, tear and puncture

oses of this document, the following terms and definitions apply.
maintain terminological databases for use in standardization at the following address

ne browsing platform: available at https://www.iso.org/obp

tropedia: available at http://www.electropedia.org/

cle
pf all the translational abrasion movements tracing a LissajouS-figure comprising 16

ter

[ry: An abrasion rub is one revolution of the outer drivés’of the Martindale abrasion teste

0 12947-1:1998, 3.2]

ody between the wrist and the shoulder

tor
eeve separate from the glove or the clothing that provides protection against at least g

from several layers
made from two,or more layers of materials

from several un-bonded layers

glove that i

preparing tllle sample for the test

s made from two or more layers of materials which are not connected together,

rubs,

utions of the two outer drives and 15 revolutions of thesinner drive of the Martindale

" (see

ne of

after

3.6

glove made from several bonded layers
glove that is made from two or more layers of materials which are connected together (e.g. glued,
stitched, dipped, impregnated) after preparing the sample for the test

3.7
glove provi
glove thatis

ding a specific protection
designed to provide an area of improved protection for the whole hand or part of it

Note 1 to entry: For example, palm protection style or protection against impact.
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3.8

glove series

single glove style or glove type with the same palm material up to the wrist line where the only variants
are size, length, left/right hand and colour

3.9

protective glove against mechanical risks

glove that provides protection against at least one of the following mechanical risks: abrasion, blade
cut, tear and puncture

4_ oairomaoantc
\\r\iull CIIICIILD

4.1 | General

The protective gloves according to this document shall first meet all the applicable reqyirements of
ISO 41420.

All specimens shall be taken from the palm of different gloves for classification purpoges. For arm
prot¢ctors, specimens shall be taken from the area for which protection-is claimed.

A protective glove against mechanical risks shall have performancelevel of 1 or above for|at least one
of the properties (abrasion, blade cut, tear and puncture) Table)l or at least level A of the cut test of
ISO 13997:1999 (e.g. TDM) in Table 2.

Gloves meeting the requirements for resistance to punctuire may not be suitable for protedtion against
sharply pointed objects such as hypodermic needles,

Table 1 — Levéels of performance

Test Level 1 Level 2 Level 3 Level 4 Level 5
6.1 Abrasion resistance (number of rubs) 100 500 2000 8000 —
6.2 (Joupe test: 1,2 2,5 5,0 10,0 20,0
Bladp cut resistance (index)
6.4 Tear resistance (N) 10 25 50 75 —
6.5 Huncture resistance (N) 20 60 100 150 —

Table 25— Levels of performance for materials tested with ISO 13997
Level A | Level B | Level C | Level D | Level E | Level F

6.3 Qut resistance (N) (ISO 13997) 2 5 10 15 22 30

NOTHE 2 £ _There is no correlation between the levels of performance obtained with the 6.2 and 6.3 fest methods.

o 11 : c A n
NOT 9 UIICET LAty UT'ITIICASUTTIIICTIL, SEC AIINIEX D.

If relevant, additional areas of the protective glove shall be tested (e.g. for gloves providing specific
protection or for areas which provide lower protection) and the results shall be reported in the user
instructions.

4.2 Additional protection (Optional)

4.2.1 General

A glove, whether made of a single layer or made from several layers (bonded or unbonded), providing
a specific protection can be claimed when the gloves conform to the requirements defined in the
following clause(s).

© ISO 2018 - All rights reserved 3
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4.2.2 Impact protection

Each area where impact protection is claimed shall be tested. Due to the test method (test specimens
dimensions), protection against impacts on fingers cannot be tested.

A protective glove against mechanical risks can be designed and constructed to provide specific impact
attenuation (for example, impact protection of knuckles, back of the hand, palm,). These gloves shall be
in accordance with the following requirement.

When the tests were carried out according to 6.6, performance shall conform to Level 1 of
EN 13594:2015, Table 7.

5 Sampang and conditioning

5.1 Condifioning of samples and all other test consumables (e.g. abrasive paper, EPDM;cotton cafvas)
is as follows

— temperture (23 * 2) °C;

— relativelhumidity (50 = 5) %.

The period ¢f conditioning is at least 24 h. Tests shall preferably be perférmed in the above mentioned
environment.

5.2 If the|test is performed in a different environment and if\the testing duration does not exceed
15 min, it shall be started within 5 min after removal from the-¢énditioning.

5.3 If special applications require testing in a differént environment, it is the responsibility of the
manufacturé¢r or his authorized representative to arrange for additional tests and to present the rgsults
including a full description of the testing environment in the information supplied by the manufacfurer
(Clause 8).

6 Test methods

6.1 Abrasion resistance

6.1.1 Principle

Circular spegcimens ofiniaterial are abraded under known pressure with a cyclic planar motipn in
the form of|a Lissajgus'figure (abrasion cycle) which is the result of the simple harmonic motiopns at
right angles|to eachiother. The resistance to abrasion is measured by the number of rubs required for
breakthrough t6_occur.

6.1.2 Consumables

6.1.2.1 Abradant
An abradant shall meet the requirements as laid down in Annex A.

NOTE1 A suitable abradant has been tested by the standardization group, the Klingspor PL31B, Grit 1801
(see Annex A).

1) Klingspor PL31B, Grit 180 is the trade name of a product supplied by KLINGSPOR Schleifsysteme GmbH & Co.
KG, Hiittenstrafie 36, D-35708 Haiger. This information is given for the convenience of users of this document and
does not constitute an endorsement by ISO of the product named. Equivalent products can be used if they can be
shown to lead to the same results.

4 © ISO 2018 - All rights reserved
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NOTE 2 At the present time, only one calibration procedure is available using textile reference material. A
more robust calibration method for other reference material is still under construction.

6.1.2.2 Double-sided adhesive tape

The double sided adhesive tape shall be used to provide adhesion of the sample during the test to
achieve reproducible results. The mean adhesion value shall be of minimum 0,20 N/mm.

Tests shall be carried out according to the method given in Annex C.

NOTE1 If the adhesion is not sufficient, the sample will move during the test and in this case a tear
phen omenon can be observed rather than abrasion

NOTH 2  Examples of suitable double sided adhesive tapes are provided in C.5. Alternative tapes can be verified
for syitability using the test method defined in Annex C.

6.1.3 Apparatus

An abrasion machine of the type described in ISO 12947-1 as a Martinddle Wear and|Abrasion is
requjred. It shall fulfil the following requirement:

Presgure on specimen: (9,0 + 0,2) kPa.

6.1.4 Test specimens

Four|test specimens shall be taken from four individual*gloves of the same glove series. In case of an
irregular design of the palm, the test specimen shall.bétaken in the area where the least ;rrotection is
expefcted (remove the reinforcements that do not cover the whole palm).

Where the test specimen is made of several unbeunded layers (e.g. glove made from severall un-bonded
layei]s), the test is performed on each layercWhen the specimen is made of bonded layeifs (e.g. glove
mad¢ from several bonded layers), if the layers can be separated without damaging the rpaterial, the
test phall be performed on each layer.independently. Otherwise, the test shall be performed on all
layers, taking care not to have a seam in the test area.

6.1.3 Test procedure
6.1.3.1 Setting up the machine

6.1.53.1.1 Mountingtest specimens

Cut fpur test specimens to the correct dimensions, diameter (38,0 + 0,5) mm. Secure the tgst specimen
withput tension carefully and centrally on the metal insert by means of double-sided adhesive tape
undedr a,weight of approximately 10 kg applied for at least 5 min. Good adhesion can pe achieved
thronigh,the use of double-sided tape which prevents loosening of the test specimen and the inclusion
of airbubbles—Placetheringof thespecimenholder-inpositionronthe mounting ptate provided on the
base of the machine.

In order to test the materials that are thicker than the standard ring (for example leather with a
thickness greater than 1,2 mm), the diameter of the opening of the clamping ring should be increased

(see Figure 1).

© IS0 2018 - All rights reserved 5
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Dimensions in millimetres

/ Rz 6,3

+0,05
838 *

N

@34 7

o P

Figure 1 — Alternative clamiping ring for thick material

Some matefials might need a longer contact*time to ensure maximum adhesion between thq test
specimen aphd the adhesive tape. Surface treatment (e.g. removal of fluff) can be used in ordpr to
improve adlhesion between the test specimen and the adhesive tape, provided this treatment will not
affect the performance of the material’during the test. If a different contact time (>5 min) and/ar if a
surface treatment is used, this should be reported.

While ensuring that the ring-containing the specimen and metal insert is held firmly in the moupting
plate, start fo screw the tgp)of the specimen holder on to the ring, taking care that the screw thifeads
are not crosged. Having Started the screwing down operation, use both hands to maintain a continuous
downwards|pressure-en the assembly against the mounting plate.

This procedure will'normally ensure that the specimen is securely retained in the holder in a wrihkle-
free conditipn-and that it is ready for testing.

NOTE Itis important to use a sufficiently effective double-sided adhesive tape which prevents the movement
of the test specimen during the duration of the test (appropriate double-side adhesive tapes can for example
be found in the building and construction industry). This information is given for the convenience of users in
Annex C.

6.1.5.1.2 Mounting abradant

Secure carefully the abradant (6.1.2.1) by means of double-sided adhesive tape covering the whole
surface of the mounting plate. Ensure the abradant is flat by placing the weight supplied with the testing
machine for this purpose on its surface, and if a retaining frame is used, then position and tighten it
up evenly using diagonally opposite screws in sequence. Make sure that the abradant is held in place
firmly and that there are no tucks or ridges.

6 © ISO 2018 - All rights reserved
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6.1.5.1.3 Mounting specimen holders

Mount the test specimen holders on the top plate under a pressure of (9,0 £ 0,2) kPa and switch on
the machine. Four test specimens are preferably to be tested at the same time on the same machine. If

teste

d differently, it shall be reported in the test report and the reason why.

Every time a specimen holder is taken from the machine to check the end point of the specimen for
breakthrough, retighten the specimen holder before it is replaced on the machine.

If it is necessary to interrupt the test for an appreciable length of time (e.g. overnight or at the weekend)
remove the specimens from their holders and store them face upwards. Protect the specimens by

cove

6.1.53

The
obse

~ing them with a clean card or piprn offabric

.2 Method of assessment

performance of the sample is determined by the specimen breakthrough;which is
Fved deterioration in a specimen after exposure to a specified number of-abrasion rub

6.1.5

Each
100 ¥
If thg
Exan

At ed
abra
repld

If a
class

Whe
this

least
both

woven fabrics, when two separate threads are completely broken, fesulting in a hole
knitted fabrics, when one thread is completely broken, resulting'in a hole to appear;

bonded layers, when the first hole through all layers together resulting from the
iameter at least equal to 1 mm;

other materials then those mentioned above, when.the first hole resulting from the
iameter at least equal to 1 mm.

.3 Test method

test will be performed with a new abradant. Begin the test and check the test spe(
rubs. If there is no breakthrough, continue the test until reaching 500 rubs (performag
ere is no breakthrough, continue.the test until the next performance level in Table ]
1ine the test specimens at the required rub number for each performance level.

ch examination of a specimen at a specified performance level, both the test specim
Hant shall be cleaned (e,g\by clean compressed air) and the specimen holder tightene
ced on the machine.

preakthrough is-found when examining the test specimens at a given performan
ification will hesat’'the preceding inferior performance level.

h breakthrough occurs at less than 2 mm of the edge of one test specimen or when teg
fest specinmien has to be discarded and the entire test has to be repeated. If in the se

tests shall be recorded.

the visually
5, 1.e.:

to appear;

wear is of a

wear is of a

imens after
nce level 2).
| is reached.

ens and the
l before it is

te level, the

ring occurs,
rond test, at

one test specimen fails, the lowest value of the test specimens that have not been dliscarded in

When the specimen is made from several layers (see 6.1.4, 2nd paragraph), the final resu

will be the sum of the results of all the layers.

t of the test

The report shall show the 4 individual results. The performance level is defined as the lowest of the

4 val

ues.

6.1.6 Testreport

The test report shall contain the following information:

— reference to this document including its year of publication;

© ISO
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— the reference of the sample;
— all individual results as per the test given in 6.1.5;

— any deviation from the test method (in particular different contact time with the adhesive tape and
surface treatment of test specimen);

— reference of the used consumables (abrasive paper and adhesive tape);
— any physical change observed on the test specimen;

— the performance level in accordance with Table 1.

6.2 Blade¢ cut resistance

6.2.1 Principle

Specimens dre cut by a counter-rotating circular blade which moves with an altermating motion ynder
a specified Ipad.

6.2.2 Equipment
The coupe t¢st equipment (see examples in Figure 2, Figure 3 and Figure 4) consists of:

a) a test hench providing an alternating horizontal movementito a circular, rotating blade] The
horizontal movement is 50 mm long and the blade rotates completely 360°; in the opposite diregtion
to its mpvement. The resulting sinusoidal cutting speed-efithe blade is at (8 + 2) cm/s;

b) amass applied to the blade resulting in a force of (5£0,5) N;

c) acircular blade with a diameter of (45 + 0,5) mm, a thickness of (0,3 + 0,03) mm and a total cuftting
angle of 30° to 35° (see Figure 3). The bladeshall be in stainless steel with a Vickers Hardngss of
700 to 420;

8 © ISO 2018 - All rights reserved
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Dimensions in millimetres
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1  dompartment of motor and electronic detection 9  counter
2 heel and driving rod 10 specimen
3  {liding system 11 insulated support
4 1fods 12 conductive rubber
5 est piece device 13 aluminium foil
6  (dircular blade 14 filter paper
7  foothed rack 15 upper part
8 dqupport plate a  Alternating motion of the blade.
Figure.2’— Apparatus for testing blade cut resistance of protective gloves
Dimensions jn millimetres
1 2 8
100
Key

1  warp or longitudinal direction
2  weftor transversal direction

Figure 3 — Control specimen dimensions
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Dimensions in millimetres
0,3

LS

32,5° £2,5°
Figure 4 — Circular blade specifications

NOTE Ablade ref OLFA® RB of 45 mm diameter is suitable for this test?h

d) asuppgrt of conductive rubber (hardness (80 * 3) IRHD), e.g, EPDM, on which the test specimen
is placefd;

e) aclampjng frame for the test specimen as described in\Figure 2;
f) anautomatic system to detect the moment of cut-through;

g) acycle ¢ounter calibrated to one tenth of a cycle.

6.2.3 Test specimen

Each consists of a strip (60 = 6) mm wideand (100 + 10) mm long cut on the bias (45° angle). In the| case
of a specim¢n made of several unbgnded layers, the complete specimen shall be tested with all layers
together. In [case of an irregular design of the palm, the test specimen shall be taken from the palm|area
where the lgast protection is expgcted.

Two test spécimens shall Be taken from 2 separate gloves.

6.2.4 Conitrol specCimen

The dimensjons.of the control specimen are identical with those of the test specimen, cut from a cptton
canvas3) withCthe technical specifications given in 6.2.5.

6.2.5 Canvas

The canvas shall be a woven fabric whose warp and weft are spun yarns from open end fibres with the
following attributes:

2) The OLFA® RB 45 mm is the trademark of a product manufactured by the OLFA corporation, Osaka, 537 Japan.
This information is given for the convenience of users of this document and does not constitute an endorsement by
ISO of the product named. Equivalent products can be used if they can be shown to lead to the same results.

3) Suchacanvas is made by TENTHOREY DE LA PLAINE - 88510 ELOYES - FRANCE, Fabric Quality identification:
n°14861. This information is given for the convenience of users of this document and does not constitute an
endorsement by ISO of the product named. Equivalent products can be used if they can be shown to lead to the same
results.
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— fibre composition = cotton (ISO/TR 11827)

— weave pattern = % (ISO 7211-1);

— mass per unitarea=525g/m2+5% (EN 12127);

— warp density = 28 threads per cm + 5 threads on 5 cm (EN 1049-2);

— weft density = 9 threads per cm #+ 4 threads on 10 cm (EN 1049-2);

— linear mass warp = 85 Tex + 10 % (ISO 7211-5);

— |linear mass weft = 263 Tex + 10 % (ISO 7211-5);

— |warp thread, structure and twist = 2 plies, S 370 t/m = 10 % (ISO 1139,/ISO 7pR11-4);
— |weft thread, structure and twist = 3 plies, S 181 t/m = 10 % (IS0M%39, ISO 7R11-4);
— [thickness =1,0 £ 0,1 mm (ISO 5084);

— [tensile strength in warp =1 400 N (minimum) (ISO 13934-1);

— [tensile strength in weft =1 100 N (minimum) (ISO 13934-1).

6.2.4 Test method

On the rubber support, place an aluminium foil of aboGt 0,01 mm thick covered with a pgper sheet of
(65 * 5) g/m2 and less than 0,1 mm thick. The purpose of this sheet is to limit displacenents of the
specimens during the trial and to avoid unexpected cut-through detections due to steel yarps in certain
fabrics or due to gaps in the structure of thin Knitted fabrics. The control specimen is placed without
stretiching on top of the foil within the clamping frame.

The flamping frame is positioned on thé table. The arm holding the blade is lowered gently onto the
control specimen.

Befofe any test, the sharpness«of*the blade is checked as follows: at cut-through with|the control
specjmen, the number of cycles (C) is recorded. The number of cycles shall be between 0,8 and 1,4 at the
first test sequence and between 0,8 and 2,0 at every 4 other consecutive test sequences.

If the number of cyclesis < 0,8, the sharpness of the blade shall be reduced by performing cutting
motipns on three layers of the control fabric. If the number of cycles is superior to 2,0 after each test
sequence, the bladevshall be changed for the next sequence. After every test (i.e. after gvery 5 test
sequences), a new-blade shall be used to start a new test.

The test specimen is subjected to the same test and the number of cycles (T) is recorded. The test is
manyiallyzstopped when T reaches maximum 60 cycles.

Five tests shall be made on each test specimen according to the following sequence for each test
(starting point, immediately after contact with the test specimen, should be at one of the extremes of
the test specimen):

a) teston control specimen;
b) teston test specimen;
c) teston control specimen.

For materials dulling the blades; if after the first sequence the number of cycles Cy+1 is greater than 3
times C, in one of the tested specimen, the ISO 13997:1999 cut resistance method as per 6.3 shall be
performed and this method becomes the reference test method for the assessment of the protection
against cut risks.

© ISO 2018 - All rights reserved 11
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e test method corresponding to 6.2 could be done on request.

6.2.7 Calculation of test results

The results

shall be presented in accordance with Table 3.

Table 3 — Blade cut test - Calculation of index

Control specimen Test specimen Control specimen Index
Sequence
Cn T Cn+1 i
C1 11 L2 !
Y. Co T2 C3 ip
3 C3 T3 Cy ip
4 (o Ty Cs i
5 Csg Ts Ce 11
C,, represepts the average value of cycles on control specimen before and @fter the cut of thqg test
specimen T, and is calculated as follows:
o (C{+Cphi1)
" 2
For each tes|t specimen the final index value (/) is calculated asfollows:
1 5
I :321 n with
n=[l
(Cal+ T2 )
in =
Cl’l
The minimum value of I is 1 if T = 0. I isa-number without unit.
The report $hall include the tables (Fable 3) obtained on the 2 samples and show the 10 results |, as
well as the fwo calculated mean\wvalues C,. The performance level is defined as the lowest of thg two

calculated ipdex values.

6.2.8 Tes|
The test rep|

referen

L report
ort shall:contain the following information:

fe-tothis document including its year of publication;

the refe

any dev

12

reference to the clause of this document;

rence of the sample;

the results as per 6.2.7;

iation from the test method;

reference of the used consumables (blade, cotton canvas).

the performance level in accordance to Table 1.

© ISO 2018 - All rights reserved
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Cut resistance method (ISO 13997)

6.3.1 General

This test method is described in ISO 13997:1999. Table 2 shows the correspondence between the
performance level (A to F) and the equivalent cutting load of ISO 13997:1999.

6.3.2 Testspecimen

Test specimens shall be taken from the gloves palm.

The {
The

6.3.3
The 1

g
— ]

— 1
6.4

6.4.1

The
slit h|

6.4.2

Only
mea

6.4.3

The

(100
samyj
perp
palm

b final values [ISO 13997:1999, 6.3.5 )] shall be measured on the same sample of'the p|

gccording to ISO 13997:1999, Clause 7;

pecifications concerning gloves given in Clause 5 and Annex A of ISO 13997:1999 shal

Test report

est report shall contain the following information:

eference of the used consumables (blade, neoprene);

he performance level in accordance with Table 2.

Tear resistance

Principle

resistance to tear is defined as the force-necessary to propagate a tear in a rectangul
alf way along its length.

Equipment

tensile testers of at least Class 2 according to ISO 7500-1, equipped with low i
urement systems shall beused.

Test specimen

test specimen~dimensions are defined in Figure 5. Dimensions of the specimen t
+ 10) mmx{(50 £ 5) mm. A (50 * 5) mm incision is made in the longitudinal dire
le, (25,0%2,5) mm from the edge. The incision shall be made with a sharp blade
endicular to the specimen surface. In case the glove contains reinforcements (e.g.
, thie test specimen shall be taken from the layers without these reinforcements. WH

be applied.

alm.

I specimen

hertia force

b be tested:
ction of the
straight and
bads) in the
ere the test

spec

men is made of several unbonded layers, the test is performed on each layer. The clas

sification is

based on the layer with the highest performance level.

© ISO

2018 - All rights reserved
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Dimensions in millimetres

50

25

50

100

6.4.4 Seti

Atleast 20 1
least 10 mm
specimen.

Key
1  strips

6.4.5 Tes{

6.4.5.1 TH
min. The sp|
longitudinall

6.4.5.2 If
stopped and

Figure 5 — Test piece

ing up the test specimen

hm of each pre-cut defined strip (see Figure 6) is clamped in a tensiletester with the jajvs at
apart such as to guarantee a pulling direction parallel to the longitudinal direction qf the

Figure'6 — Test strips

F method

e tearing force is.fecorded on a X-Y recorder at a tensile test speed of (100 + 10) jmm/
ecimen shall be‘torn totally apart. Note that in some cases the tearing may not be ip the
direction of the,specimen.

the specimen is not fully torn apart under a force in excess of 75 N, then the test cdn be
the maximum force reached is recorded.

6.4.5.3 TI
glove series.

e testshatt be performedomone specimren cut fronmreachrof four different gtoves of thresame

6.4.5.4 Two specimens shall be tested in the direction of the glove from cuff to finger tips, and two
specimens shall be tested across the palm width (see Figure 7).

14
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6.4.5.5 The tear resistance for each specimen is taken as the highest peak recorded, and the
classification is determined by taking the lowest of the individual values.

a) b)

Key
a) gcross the palm width of the glove
b) ip the direction of the glove

Figure 7 — Tear test — Test area

6.4. Testreport

The test report shall contain the following information:

— teference to this document including its year of publication;
— Treference to the clause of this document;

— the reference of the'sample;

— the results as¢er the test given in 6.4.5;

— any deviation from the test method;

— the’performance level in accordance with Table 1.

6.5 Puncture resistance

6.5.1 Principle

Puncture resistance is defined by the force exerted by a steel stylus of defined dimensions to puncture
a test specimen held on a retaining device. It should not be confused with piercing exerted by thin tips
or needles.

© IS0 2018 - All rights reserved 15
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6.5.2 Equipment
The equipment consists of:

— alow inertia compression tool, Class 2 according to ISO 7500-1, equipped to measure forces from
0N to500N;

— asteel stylus centred in the axis of the tool, shaped to the precise requirements and dimensions of
Figure 8;

— aretaining device for the test specimen centred in the axis of the tool, as given in Figure 9.

Dimensions in millimjetres
®L,5 £0,05

1 [
™ 30° £2°

o

LY

Ra 0,4

|
|
[/~
T

Sé1 £0,02

Figure 8 — Stylus — Steel'60 HRC Rockwell

Dimensions in millimetres

—- 53

Key
1 tightening stud

Figure 9 — Retaining device

6.5.3 Test specimen

A circular specimen with a minimum diameter of 40 mm is taken in such a way that seams,
reinforcements or extra thicknesses are located outside the clamping area and the point of perforation.
In the case of several unbonded layers, these layers are tested together. In case of an irregular design of
the palm, all areas shall be tested; the final result is the lowest obtained value.

16 © ISO 2018 - All rights reserved
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6.5.4 Test method
a) Clamp the test specimen centrally in the retaining device with the exterior surface towards the stylus.

b) Move the stylus downwards onto the test specimen at 100 mm/min. Continue until a displacement
of 50 mm, measured from the sample level is reached. Record the highest value of the force, even if
the test specimen is not punctured.

c) The testshall be performed on four specimens cut from four different gloves of the same glove series.

d) The profile and measurements of the stylus shall conform to Figure 8 for every test. For most
materials, checking the stylus at least every 500 uses is recommended but for hard and abrasive
materials that can damage the stylus, checking more frequently is necessary.

e) The classification is determined by the lowest value recorded.

6.5. Testreport

The test report shall contain the following information:

— Tteference to the clause of this document including its year of publication;
— the reference of the sample;

— the 4 measured values as defined in 6.5.4;

— any deviation from the test method;

— the performance level in accordance with Table 1.

6.6 | Impact test
For Knuckles, the tests are carried out aceérding to EN 13594:2015, 6.9 with impact energy|of 5 ].

For dther parts (back of the hand, palm, etc.), the centre of the claimed protection area shall be tested
according to EN 13594:2015, 6.9 with impact energy of 5 . Four impacts in the centre of the protective
area from four different gloves shall be tested. The results are given as requested in EN 13594¢{2015, 6.9 h).

7 Marking

7.1 | General

Marking of the protective glove or arm protector shall be in accordance with the applicabje clauses of
ISO 241420.

7.2 | Pictograms

For gloves satisfying the requirements of Clause 4, the mechanical properties of the glove shall be shown
by the pictogram, see Figure 10, for the mechanical risks followed by the respective performance levels
of each mechanical test (see Figure 11).

The first number corresponds to the abrasion resistance, the second one to the blade cut resistance,
the third one to the tear resistance, the fourth one to the puncture resistance and the fifth character (a
letter) to the ISO 13997:1999 cut resistance (as shown in Tables 1 and 2).

If the blade cut resistance test as per 6.2 proves to show dulling of the blades as defined under 6.3, and cut
resistance is being claimed, at least the ISO 13997:1999 alphabetical cut resistance level shall be marked.
The numerical cut level as per 6.2 can be optionally reported in the marking alongside the alphabetical
level given by the results of the test according to ISO 13997:1999 method’s alphabetical level.

© ISO 2018 - All rights reserved 17
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The positioning of the pictogram and performance levels in relation to each other shall be in accordance

to ISO 21420.

Figure 10 — Pictogram for mechanical risks (ISO 7000 - 2490)

7.3 Marking of additional requirements impact protection

When the rgquirements given in 4.2.1 are fulfilled by the gloves, the marking code¥'P” is added aftdgr the
five performance levels number (see examples in Figure 11 and Table 4).

7.4 Exaniples of marking

ISO 23388
Example1: 3 4 4 3 E P
Example2: 3 X 03 E
Example3:3 2 03X
Figure11 — Examples of marking for the mechanical risks
Table 4 — Explanation of the examples given in Figure 11
Example N°1 N° 2 N° 3
Abrasion (6.1) level 3 level 3 level 3
Cut (6.2) level 4 test not performed or not level 2
applicable

Tear (6.4) level 4 level 1 not achieved level 1 not achieved
Puncture (6.5) level 3 level 3 level 3
Cut (6.3) level E Level E test not performed
Impact protection achieved test not performed test not performed

8 Information supplied by the manufacturer in the user notice

The information shall be in accordance with the applicable clause of ISO 21420.

18
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Details of any special tests carried out in a different environment shall be given (see 5.3).

If relevant, a warning shall be included that for gloves with two or more layers the overall classification
does not necessarily reflect the performance of the outermost layer.

If impact protection is claimed, it shall state:
— the area(s) where protection is claimed;

— awarning that the protection does not apply to the finger.

For any mechanical resistant gloves which achieve and show a tear performance (6.4), equal or
greafer than level I, a warning shall be included that gloves shall not be worn when therg is a risk of
entanglement by moving parts of machines.

For qulling during the cut resistance test (6.2), the coupe test results are only-indicatiye while the
cut riesistance test (6.3) is the reference performance result. This sentence shall’be inditated in the
user|notice.

© ISO 2018 - All rights reserved 19
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Annex A
(normative)

Abradant

A.1 Definition of the abradant

The abradallnt shall meet the following specifications:
— QGrit: 18p;
— Grain type: aluminium oxide;

— Coating|density: semi-open;

— Backing: The backing shall consist of suitable-quality paper having a.minimum basis weight of

110 g/mp2 £ 5 %j;

— Adhesivie: The adhesive shall be suitable for its purpose;

— Abrasive: The abrasive grain employed shall be suitable fer\its purpose. Only grain per FEPA P

Standard shall be used.
The abrasive paper shall have the following characteristics:
a) The brepking strength shall not be less than:

1) in the longitudinal direction: 500 N/50 mm;

2) inthe transverse direction: 250 N/50;mm.

b) The weight of abrasive paper shall b&:300 g/m?2 + 15 %.

A.2 Acceptation criteria of the abradant

When testing the cotton canvas (6.2.5) with the method described in 6.1.5 after 100 rubs, the masf lost

shall be betyveen 0,009 grand 0,027 g.

20
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Annex B
(informative)

Test results — Uncertainty of measurement

For each of the required measurements performed in accordance with this document, a corresponding

estimate of the uncertainty of measurement shall be evaluated.

One ¢f the three following approaches shall be used:
— 3 statistical method, e.g. that given in [SO 5725-2;
— a mathematical method, e.g. that given in ISO/IEC Guide 98-3;

— Uncertainty and conformity assessment as given in ISO/IEC Guide 984,

© ISO 2018 - All rights reserved
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