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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
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mental, In llaison with 1SO, also take part in the work. SO collaborates closely with the Tnternati
nical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.

sk of technical committees is to prepare International Standards. Draft Interational Stand
the technical committees are circulated to the member bodies for voting..Publication as
| Standard requires approval by at least 75 % of the member bodies casting 'a.vote.

drawn to the possibility that some of the elements of this document mjay be the subject of pg
Ghall not be held responsible for identifying any or all such patent rights.

P was prepared by Technical Committee 1SO/TC 94, Personal)safety — Protective clothing
Subcommittee SC 13, Protective clothing. It is based on Eurepean Standard EN 1082-2:2000.

consists of the following parts, under the general title Protective clothing — Gloves and arm gu
gainst cuts and stabs by hand knives:
Chain-mail gloves and arm guards

Sloves and arm guards made of material othek than chain mail
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Introduction

Chain-mail gloves and chain-mail or rigid-plastic or metal arm guards are used in work particularly in the meat
industry where a sharp pointed knife is drawn towards the user's hand holding the meat. In work where the knife
is generally used to cut away from the hand, or the knives are not finely pointed, it may be appropriate for
ergonomic reasons to use gloves and arm guards that are more comfortable though providing less protection
thary that provided by products Tulilling the requirements of 1SO 13999-1. This part of 15O 13999 gives the
requirements for such less protective products. The products provide significant protection against-slashing cuts
but [only limited stab protection. It is important that a risk assessment exercise is carried\out before these
prodlucts are accepted as suitable for use in a particular job.

Attgntion is drawn to legislation and other standards concerning public health in the.food industry and hygiene
in the meat processing industries, that might apply to the use of the of the gloves er arm guardg, and these
could have implications for the acceptability of particular construction, construction materials and the cleaning
methods for protective gloves and arm guards and associated straps and fasteners.

It has been assumed in the drafting of this part of ISO 13999 that the execution of its provisions is entrusted to
appfopriately qualified and experienced people, for whom guidanece has been prepared. Thg apparatus
destribed should only be used by competent persons and requires safeguards to prevent, gs far as is
reagonably practicable, injury to the operator and other persons.

© 1SO 2003 - All rights reserved \Y
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INTERNATIONAL STANDARD ISO 13999-2:2003(E)

Protective clothing — Gloves and arm guards protecting against
cuts and stabs by hand knives —

Part 2:
Gloves and arm quards made of material other than chain mail

1 Bcope

Thig part of 1SO 13999 specifies requirements for the design, cut resistance, penetration resigtance, and
ergdnomic characteristics of cut-resistant gloves, arm guards and protective-sleeves made of materials other
than chain mail and rigid metal and plastics. They provide less cut and stab protection than the products
spegified in ISO 13999-1 and are intended to be used only in work where the knife is not finely pojnted or it is
usefl only to cut away from the hand and arm.

2 Normative references

The| following referenced documents are indispensableZfor the application of this document| For dated
refefences, only the edition cited applies. For undated réferences, the latest edition of the referencefd document
(including any amendments) applies.

1ISO|3175-2:1998, Textiles — Professional carg; drycleaning and wetcleaning of fabrics and garments — Part 2:
Progedure for testing performance when cleaning and finishing using tetrachloroethene

1ISO| 3758, Textiles — Care labelling code using symbols
1S0]6330:2000, Textiles — Domiestic washing and drying procedures for textile testing

1ISO| 13997, Protective clathing — Mechanical properties — Determination of resistance to cutting by sharp
objgcts

1SO] 13999-1:1999).Protective clothing — Gloves and arm guards protecting against cuts and stgbs by hand
knivles — Part 1:>€hain-mail gloves and arm guards

1ISO|13999-3, Protective clothing — Gloves and arm guards protecting against cuts and stalhs by hand
knivles-— Part 3: Impact cut test for fabric, leather and other materials

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 13999-1 and the following apply.

3.1
protective sleeve
flexible garment covering the arm from the wrist to above the elbow

NOTE 1 It may be self-supporting because of its elasticity or held in place by straps or other systems.

NOTE 2 Protective sleeves are normally worn inside the cuff of a glove and lightly grip the wrist.

© 1SO 2003 — All rights reserved 1
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4 Requirements

41 Dime
sleeves

nsions of the protective surface areas of gloves and arm guards and protective

4.1.1 General

The requirements for fabric, Ieather soft plastlc or composne gloves and arm guards shaII be the same as those

for chain-mai

coverage s

4.1.2 GloV

The covera

4.1.3 Sho

Short cuff g
75 mm prox

all be assessed in accordance Wlth 6 8 and Annex A.

es

e provided by gloves shall be continuous and without a slit on the ulnar side ofcithe’palm.

t cuff gloves

loves shall be designed to provide continuous protection from the fingertips to a distance at |
imal to the wrist. The cuff shall retain this coverage when tested.it accordance with Annex A.

4.1.4 Long cuff gloves

Long cuff g
75 mm from
shall retain

415 GloVv

Gloves sha
ISO 13999-

4.1.6 Flex

Flexible prg
3.1.2,toab

4.1.7 Arm

oves shall be designed to provide continuous proteection from the finger tips to a distance less
the upper arm surface when the elbow is flexed-at 90°, see 1ISO 13999-1:1999, Annex B. The
this coverage when tested in accordance with/AAnex A.

e sizes

| be marked with their size based‘on the hand size that they were designed to fit, in accordance
1:1999, Table B.1. Sizing shall-be verified in accordance with Annex A.

ble protective sleeves

tective sleeves shall provide continuous coverage from the wrist, as defined in ISO 13999-1:1
pve the elbow,

guard,or protective sleeve and glove assemblies

east

han
cuff

with

D99,

4.1.7.1 Generdl

The coverage provided by arm guards, protective sleeves, and arm guard, or protective sleeve and glove
assemblies shall be continuous. The coverage and absence of gaps shall be assessed in accordance with 6.4
and Annex A.

4.1.7.2 Coverage by fabric, leather or other flexible arm guards or protective sleeves, and by long arm

guards

Flexible arm guards and protective sleeves shall be provided with a means of holding them in place such that
the minimum required coverage is maintained when tested in accordance with Annex A. They shall not move
more than 40 mm upwards from the wrist when subjected to pulls of 25 N as described in 6.5.

© 1SO 2003 - All rights reserved
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4.1.7.3 Overlap between cuffs and protective sleeves
The overlap of the protection provided by the cuff of a glove and a compatible protective sleeve or arm guard
shall be at least 50 mm if there is not a continuous circumferential connection between them. The protective

sleeve shall be inside the cuff of the glove. Examination shall be made according to Annex A. The protective
sleeve shall resist pulls of 25 N as described in 6.5 and shall not be pulled out of the cuff of the glove.

4.1.7.4 Arm guard and protective sleeve sizes

Arm guards and protective sleeves shall be marked with their minimum length, and where appropriate with the

ranwmmmmmmmause 7 and
Cladise 8). Products are examined in accordance with 6.8 and Annex A.

4.2] Construction

4.2l Dimensions of interstices
Thel maximum dimensions of interstices in rigid parts of the products, or between hard componentd, or through
the [structure of a knit, in gloves, arm guards and protective sleeves shall*be such that the 4 mm wide gauge

number 2 described in ISO 13999-1:1999, 5.5, is unable to pass through them when applied as described in
6.9.

4.2.p Attachment of arm guards and protective sleeves
Armnl guards or protective sleeves that are attached to gloves shall withstand a pull of 150 N directed up the arm

if worn outside the cuff of the glove, or 25 N if worn inside the glove, when tested, as described in 5.2 and 6.5.
No gap in coverage shall occur during the test. Gaps shall be assessed as specified in 6.4.

4.2.8 Knife penetration and cut resistance

4.2.8.1 General
Penetration resistance of gloves,)Jarm guards, protective sleeves, and assemblies shall be provided over the

whdle protective surface, including any junction between a glove and its cuff or attached arm guard ¢r protective
slegve.

4.2.8.2 Fabric, leather, plastic of composite gloves, arm guards and protective sleeves

When tested<njaccordance with 6.6 and the method given in ISO 13999-3 with an impact energy of 0,65 J, the
mean penétration shall not exceed 8 mm and no single penetration shall exceed 14 mm.

4 2 D_ 2O Cutroacictanon
LTTT coOrTrcoSTSTartTecT

All gloves, arm guards and protective sleeves shall require a cutting force of more than 20 N when the cut
resistance is measured in accordance with 6.7 in all of the prescribed orientations.

4.3 Properties of materials

4.3.1 General
The protective gloves, arm guards and protective sleeves shall not be constructed of materials that are known

to cause short- or long-term injury. The names and concentrations of all substances contained in the product,
which are generally known to cause allergies or cause sensitization (see Clause 8) shall be listed in the

© 1SO 2003 — All rights reserved 3
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information supplied by the manufacturer. Gloves and arm guards shall not have injurious rough or sharp

surfaces or

edges or sharp protruding wire ends.

The materials from which they are made shall not lose their protective properties during the normal service life
of gloves, arm guards or protective sleeves when cleaned and sterilized according to the manufacturer's

instructions

Products shall be examined in accordance with Annex A.

432 Cle

ing temperature stability

Cleaning te

4.4 Ergo

When teste
found satisf,

mperature stability shall be as specified in ISO 13999-1:1999, 4.5.2 and 6.6.

homic requirements

d and examined in accordance with Annex A, the glove and arm guard or protective sleeve sha
hctory for the use intended as indicated in the manufacturer's instructions in the information supy

by the manuifacturer.

5 Testa

5.1 Gene
used in the

5.2 Test g

A hand helg
be provided
gauge. The
provided. T

5.3 Impag

5.4 Cut-rqg

6 Testn

6.1 Gen€g

For each of

pparatus

al test apparatus, as specified in 1SO 13999-1:1999,.5:1"to 5.7, if appropriate for the mate
construction of the gloves, arm guards or protective sleeves.

pparatus for assessing the attachment of armrguards and protective sleeves to gloves.

electronic force gauge, spring balance or¢similar device shall be used. Small clamps or clips s
to attach the gauge to the test item. A flexible connection shall be made between the clamp and
gauge shall have a range of 0 N to 200N or two gauges of 0 N to 30 N and 100 N to 200 N sha
ne gauges shall be accurate to &= 3 N'at 25 N and to 4= 10 N at 150 N.

t-cut test apparatus, as spegcified in ISO 13999-3.

sistance test apparatts; meeting the requirements specified in ISO 13997.

ethods

ral

| be
lied

rials

hall
the
| be

the required sequences of measurements performed in accordance with this part of ISO 13

D99,

make an estimate of the uncertainty of the final result. Tn the test report, record this uncertainty (Up,) in the form
U, = £X. It shall be used in determining whether a “Pass” performance has been achieved. For example, if
the final result plus Uy, exceeds the required pass level value, the sample shall be considered to have failed.

6.2 Pre-treatment

Wash and dry all test specimens of products five times before examination or testing in accordance with
manufacturer's instructions in the information supplied by the manufacturer. In the absence of such details,
wash and dry them in accordance with Procedure 2A specified in 1SO 6330:2000. Then tumble dry the test
specimens at a temperature not exceeding 70 °C (Procedure E). Products marked as additionally suitable for
dry cleaning shall be dry-cleaned five times before the washing cycles, as specified for normal materials in

ISO 3175-2

11998, 8.1.

© 1SO 2003 - All rights reserved
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6.3 Conditioning

Condition test specimens at (20 4= 2) °C and a relative humidity of (65 = 5) %, for at least 24 h before testing.
Carry out testing in the conditioning environment or within 5 min of withdrawing the specimens from the
conditioning environment.

6.4 Examination of coverage

Have an appropriate subject put on the test specimens as indicated by the marking and adjusted according to
the manufacturer's instructions in the information supplied by the manufacturer. Test the coverage provided for
thelrand, wrist and forearm by inspection, measurement and the attempted insertion of a non-injurious blunt
prolbe as described in ISO 13999-1:1999, 5.6.

As @ general rule, try to get the probe through any apparent opening. Apply the probe to®very slit,jopening, or

oveflap found. Apply the probe at an angle of 0° to 45° with respect to the underlyingyskin, and at any angle
between directly up the arm and directly across the arm. Within this envelope of approach angles, move the
prolbe around on any opening or potential opening, with a force of up to 4 N to aseertain whether|it can pass
through the test item. Record every penetration as a gap in coverage.

Include the findings of the examination and test in the test report.

6.5| Strength of attachment of arm guards and protective Sleeves to gloves and the rpsistance
to displacement of protective sleeves from within cuffsé@nd on arms

Hay

the
turn|

e an appropriate subject put on the test specimen as indicated by the marking, and adjusted 4
Mmanufacturer's instructions in the information suppli€d by the manufacturer. Attach the clamp
to four points approximately evenly spaced around the circumference of the arm guard or prote

(40
pro
pro
Obs
the

Redg

6.6

6.6.

Car

6.6.

$

H 5) mm above its attachment to the glove. or, (75 £ 10) mm above the subject's wrist for
ucts. Attach the force gauge or similar device to the clamp in each position and apply th
ressively over a period of 5 s to 10 s. DirecP'the force as nearly as possible up the arm paralle
erve the movement of the arm guard orprotective sleeve and measure the displacement imme
fequired force has been reached. Reposition the arm guard or protective sleeve before each tri

ord the results of the test in thétest report.

Impact cut testing

1 General

y out the impact cut testing as specified in ISO 13999-3.

P Samples and test positions

ccording to
(see 5.2) in
ctive sleeve
unattached
b test force
to the skin.
liately once
.

Tes

gloves intact, If possible. Place the glove on the specimen support so that six Impact cuts can

be made on

the back of the glove. Make two cuts along the long axis of the glove, two cuts at 90° to these, and two at 45°
to them. Make impact points at least 15 mm apart and on undamaged material.

If the fingers of the glove are of apparently weaker construction, prepare and subject test-finger samples to
impact cuts as specified in ISO 13999-3. Make a total of six impact cuts.

Test arm guards and protective sleeves for each type of construction of protective material present. If
necessary, cut them transversely into short tubes to fit them on the apparatus. Make a total of six impact cuts.

Report the individual test results and their arithmetic means, any observations related to the protective quality

of the product, and details of any hazardous edges, fragments, or sharp wire ends, that were produced by the
knife impact in the test report.

© 1SO 2003 - All rights reserved
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6.7 Cutresistance testing

6.7.1 General

Carry out te

6.7.2 Sam

sting to cut resistance in accordance with 1ISO 13997.

ples

Cut samples from the backs, palms flngers and cuffs of gloves Or|ent finger and palm samples so as to make

the cut acrg
glove. Orie
force for ea

Cut sample
product and

6.7.3 Test

Perform thg
Determine {

6.8 Meas

Measure the

this is giver

Measure thg

claimed len

6.9 Testi
Use gauge
component
interstice w|
happens. Tg
panels.

Report all in

7 Test rq

The test rej

t cuff samples so as to make the cut parallel to the long axis of the glove Determine the.!cu
Ch orientation.

5 from arm guards and protective sleeves so as to determine the cutting force along and acrosg
at 45° to these directions. Subject each type of construction of protective materialto the test.

v

cut test as specified in 1SO 13997. Pre-treat samples as whole¢preducts as specified in
he cutting force in each orientation specified in 6.7.2 and include theresults in the test report.

urement of arm guard and protective sleeve length

length of the product on an appropriate subject wherera product is marked with its linear lengt
in the information supplied by the manufacturer. Have the subject put on the product and adju
product's length with the arm held out horizontally in front of the subject. Report the marke
pth and the measured length in the test report;

ng the dimensions of interstices

5 of the glove, arm guard or protective sleeve or their joins to each other. Push the gauge agains
th a force of up to 10 N. Permit the material under test to fold if the gauge enters further as
st five examples of each interstice type. Test the main areas of knitted products and seams betw

stances and positions where the gauges pass through the protective material in the test report

pport

ort:shall include the following information:

the
ting

the

6.2.

N, or
5t it.
d or

number 2 described in ISO 13999-1:1999, 5.5, to probe the interstices between metal or plastic

the
this
een

a) referengeto this part of ISO 13999 (1ISO 13999-2:2003);

b) test sample description, identification by name or code, source, sizes supplied, batch numbers or
equivalent, and dates of manufacture;

c) list and details of all other items of protective clothing used with the test samples in testing where another
compatible item is required, such as a glove meeting this part of ISO 13999 for use with a protective sleeve
that is under test;

d) dates of testing and a list of the tests performed;

e) details of the test panel members;

f) results of the following tests and for each one, where appropriate, the estimate of the uncertainty of the final
result and a statement as to whether the test specimen complies with the requirements in this part of
ISO 13999:

6 © 1SO 2003 — All rights reserved
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g)
h)

Glo
con

a)
b)

d)

e)

ISO 13999

-2:2003(E)

1) whether coverage is provided in compliance with 4.1.2 to 4.1.6 when the test in 6.4 is performed,;

2) results of temperature stability testing of plastic arm guards as specified in ISO 13999-1, 4.5.2 and 6.6;

3) result of testing attachment of arm guards and protective sleeves as specified in 5.2, 6.4 and 6.5;

4) whether flexible arm guards are adequately held in place during the procedure described in
not move more than 40 mm upwards from the wrist during the test in 6.5;

A.5, and do

5) individual impact cut test results in tests made as specified in 6.6.2 and for each series their arithmetic
mean, a note of any observations related to the protective quality of the product, and details of any

hazardous edges, fragments, or sharp wire ends, that are produced by the knife impact;

) cutling force determined In each test orientation as speciiied in o.7;

the tests in 6.8 and A.5;
B) result of testing interstices as specified in 6.9;
D) results of the innocuousness examination as specified in A.3;
10) results of the glove size verification as specified in A.4;
11) results of the arm guard and protective sleeve size verification as spécified in A.5;

12) numerical and descriptive results of the grip and pull test as specified in A.6 as well as the ¢
the score for the glove and a statement of the acceptability,efthe glove;

Statement as to whether the sample(s) have met all the requirements of this part of ISO 13999;

all authorizing signatures.

Marking

es, arm guards and protective sleeves cenforming to this part of ISO 13999 shall be perm
spicuously marked with at least the following:

the name or trademark of the manufacturer or importer;

the manufacturer's designation,of the product type, commercial name or code that uniquely ide
the size of the product;

the maximum permissible cleaning temperature if this is below 82 °C;

the pictograms as_specified in Clause 9.

Thelfollowing infafmation should be given on the product whenever practical or on the packaging:

f)
a)
h)

i)

9

the typesof use for which the product is or is not specifically intended;

the hazards against which some protection is given;

thetextile and material types present in the product;

7) whether the minimum length marking on arm guards and protective sleeves are confirmed &s correct in

hlculation of

anently and

htifies it;

the international care label symbols in accordance with ISO 3758 (negative labels are important).

Information for users and instructions for use

Gloves, arm guards and protective sleeves shall be supplied with information and instructions for use.
Instructions shall be precise and comprehensible and in the official language(s) of the country of destination.

The
a)
b)
c)

y shall contain at least the following information where applicable to the particular product:
the information required in Clause 8;
the full address of the manufacturer or the legally responsible company;

a statement of the types of work for which the product is suitable;

© 1SO 2003 - All rights reserved
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d) an explanation of the differences in protection offered by the product conforming to this part of ISO 13999
and another product conforming to ISO 13999-1 as well as any advice on how to choose between the
products;

e) any advice on how to select the correct size of product and how to check its fit;

f) any advice on how to position and adjust the product;

g) any advice on wearing other personal protective equipment (PPE) to obtain the protection desired,;

h) a warning that protection is limited to slash protection by knives and sharp edges and to stab protection by

ith wide blades:

knives
i) awarni
i) awarni
k) a warn
provide
[) a warni
protecti
m) a warni
particul

n) awarni

0) any insfructions for cleaning the product appropriately for different types of use including a warning a

any treg

ng that the product is not suitable for use where strong cuts are made towards the hand and ar
g to use the products only as supplied, apart from an instruction to shorten free endsof 'Straps

ng about any environmental conditions, or misuse that would seriously reduce-the proted
i,

ng about any effects of chemicals, oils, solvents, ageing or wear that would seriously reduce
bn provided;

hr, state the hazards of powered tools and machines with moving ‘parts;

g about any materials used in the product that may cause:allergic responses or are carcinoge

tments known to damage the product, and the effects of repeated cleaning cycles;

p) any instructions on storage of the product;

g) any instructions on how to examine the product forfwear and degradation;

r) anyins

10 Picto

Products f
ISO 7000-2
the packagy

The width o

uctions on the criteria to use when déeciding whether to repair or to replace the product.

gram

iIfilling the requirements in this part of 1SO 13999 shall be marked with the pictogr
519%) and 1SO 70004641 shown in Figure 1. The pictograms are to be placed on the product 9
P in which it is supplied, together with the number of this part of ISO 13999, i.e. ISO 13999-2.

tion

the

hg about any classes of work in which the product could place the’ user at risk of injury and, in

ic;

pout

AMms
ron

f the shield shall be at least 30 mm.
r 1 r ml
\/5\ i
L | L -
a) 1SO 7000-2619 b) 1SO 7000-1641
“Protection against cuts” “Operation instruction”

Figure 1 — Pictograms

1) 1SO 7000, Graphical symbols for use on equipment — Index and synopsis.
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Annex A
(normative)

Ergonomic testing

A.1 Principles

2:2003(E)

The|

app|
sub

A.7

The
perf
equ
han
sha
as g
mer
dim
of th
thes

A
A.3
"\

sizes of gloves are verified by examining the fit of gloves and arm guards on a test panel of's
Fopriate hand and arm sizes. The ergonomic properties of the products are evaluated by-the t
ects performing a number of prescribed actions and answering a number of questions.

Test panel

test panel shall be selected to have physiques and manual dexterity that' would be expecteg
prming moderately strenuous hand and arm work. They do not have to.be habitual users of sug
pment. Their hand circumferences and lengths as defined in ISOA43999-1 shall be measure,
d sizes shall be determined by reference to ISO 13999-1:1999, Tablé B.1. A panel of at least fi
| be selected who have hands of sizes marked on the gloves to‘he tested. Men and women shall
ppropriate for the glove sizes. If sufficient glove sizes are included in the manufacturer's range,
hber shall have a different hand size. The length of digit 1\(thumb) is not highly correlated with
ensions and care should be taken not to select panel members with extreme digit 1 dimensions.
e panel members shall be measured and used to select appropriate arm guards and protectiv
e are sized against the stature of users.

Examination of products

Befgre gloves, arm guards or protective sleeves are worn they shall be examined visually and by ha

edg
If sq

The

A4

Glo
han

bs or surfaces, rough hard areas, protruding wire ends or any other feature that might cause harn
rious faults are found, no ergenomic testing shall be carried out.

results of the examination-shall be recorded in the test report.

Procedure for glove size verification

es shall be) considered to be correctly marked if they are neither too tight nor too loose on the
(s. Glovefit shall be determined by five panel members and an examiner.

ubjects with
est panel of

in workers
h protective
d, and their
e members
be selected
each panel
other hand
The stature
e sleeves, if

nd for sharp
m to a user.

appropriate

Thel

gloves shall be pulled on firmly to the hands and any closures securely fastened. The panel

ember shall

then grasp a horizontal bar 30 mm to 40 mm in diameter that is fixed at about waist height and is orientated
parallel to their coronal plane; that is it runs across in front of them.

The

glove shall be considered too small if any of the following criteria are met:

the wearer reports strain in gripping the bar, or a feeling of constriction across the palm or the
hand while doing so;

back of the

the wearer reports continuous muscular effort is required to keep the fingers and thumb curled around the

bar;

the wearer reports the glove is tight against the tip of any digit and the examiner cannot pinch together

material of the glove at the end of the digit while the wearer grips the bar.
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The glove s

when th

hall be considered too large if any of the following criteria are met:

e grip is slightly relaxed;

of the palm of more than 15 mm;

mean fold length on the five digits is greater than 15 mm.

the wearer reports the glove is loose on the hand holding the bar and the hand moves easily inside the glove

the examiner can pinch together material at the sides of the palm to form a total fold depth on the two sides

the examiner can pinch together material at the end of any one digit to form a fold longer than 20 mm, or the

If a glove is found to be too large or too small in a relatively minor way on one panel member, two further

members v
acceptably

Record the

A.5 Proq

Examine th
of the apprda

ith—the—samenomimat-hand—size—shatt-wearthegtove—and-tsfitshat-be—assessed—Thegtoy
marked if it fits both the additional subjects.

results of the assessments in the test report.

cedure for arm guard and protective sleeve size verification

b manufacturer's information for use and the markings on the products. Select five panel mem
priate sizes to assess the products. Select appropriate compatible glovésito wear with the produ

or the prodycts shall be tested by the panel members wearing first a lightweight short-sleeved industrial cov,

The clothin{
or jacket, afnd then a long-sleeved industrial coverall or jacket.

The produg
gloves shal
vertical pog
elbows with

They shall then grasp the horizontal bar in front of them as\specified in A.4.

The examin
requiremen

The wearer
guards, pro
coverage p
whether the

The wearer
looseness q

Record the

guard or protective.sieeve.

A.6 Gri

to be worn with the products shall be as specified in the information’supplied by the manufact

be put on and adjusted. The wearers, who should-be standing, shall then raise their arms
tion and stretch upwards. They shall then lower their arms to their sides and maximally flex
their fists close to their chests. They shall thepn:relax with their arms hanging down at their si

er shall verify that the coverage provided by the arm guard or protective sleeve conforms to
S in 1ISO 13999-1:1999, 4.1.5.1 to 4:.15:3, and in 4.1.6 and 4.1.7.

shall then repeat the stretching, flexing and relaxing movements ten times without adjusting the
ective sleeves or gloves. They:shall then grasp the horizontal bar and the examiner shall verify
ovided by the arm guard-or-protective sleeve and the glove. In particular, the examiner shall

products have remained in place and that the required overlap at the wrist has been maintaing

shall report any excessive tightness or constraint experienced during the test, and any un
r movement of¢he-products.

results of the’assessments in the test report together with a statement of the acceptability of the

-and-pull test

e is

pers
cts.

irer,
brall

ts shall be put on and adjusted according to the manufacturer's information for use. Compatible

to a
heir
Hes.

the

arm
the

hote

d.

due

A.6.1 Principle

It is an important safety characteristic of gloves used, for example, in meat cutting that the work piece can be
held securely and that it does not slip when large forces are applied to it by the knife. Measurements of the
forces involved in boning out show peak forces of over 300 N and steady forces of 100 N. Gloves of the type
covered by this part of ISO 13999 are expected to be only used in lighter work. Test forces have been specified
accordingly in Table A.4.

This test requires four panel members to pull a metal cylinder towards themselves. This simulates the action of
holding the work piece while cutting away from the body. The panel members report on the subjective strain of
performing the task with and without the test glove, and with and without grease on the test cylinder.
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ISO 13999-

.2 Apparatus

2:2003(E)

A.6.2.1 Rigid work bench, with a top surface whose height can be adjusted and with room for the subject's

feet

beneath it.

A.6.2.2 Horizontal stainless steel cylinder, (30 & 1) mm in diameter, mounted (120 £ 10) mm above the
working surface.

The cylinder shall be orientated at (90 £ 10)° to the front edge of the work surface. The cylinder shall have a
gripping region at least 150 mm long at its end, which is smooth and polished.

It shall have a rounded end facing the front edge of the work surface with a radius of at least §

jund
surf

The|

A.6
the

The|
not
+ 1

A.6
brad

The
edg
The

A.6

At l¢
gloyv
han

Adjyist the apparatus so that.the gripping cylinder is approximately at the panel member's waist

ang
sha
glov

tion of the curved and flat faces. The cylinder shall end (150 = 10) mm back from the front €dge
ace. See Figure A.1.

cylinder shall be supported so that it can only move in the direction of its long axis:

2.3 Force measuring system, with a direct read-out meter, ranging from atleast O N to 400
pbull (force) exerted on the cylinder.

meter shall be connected to the end of the cylinder (A.6.2.2) distant.frem the subject. A pull of
require a movement of the cylinder greater than 50 mm. The system shall have an accuracy
D N.

2.4 Hand rests, mounted to the left and right of the gripping*cylinder system against which the
e their “knife” hand.

rests shall be (120 4= 10) mm high and be mountedwith the front face (300 + 20) mm back fr

e of the work surface. The rests shall have a length of at least 300 mm and a thickness of at Ie
corners shall have a radius of curvature greatepthan 5 mm.

3 Procedure

e. If they are naturally right-handed, the glove to be worn shall be the left one, and the conv
ded members.

e between the panetmember's forearm and upper arm shall be approximately 120°. Each pa
| perform a series-of four test units, which have been divided into two test sets, i.e. either barg
ed, as described'ifn Table A.1.

Table A.1 — Panel test set-up

past four panel members shall take part in the test. Each member shall, if possible, wear a diﬁI

mm at the
of the work

N, showing

400 N shall
better than

subject can

bm the front
past 80 mm.

rent size of
rse for left-

height. The
hel member
e-handed or

Test set

Test cylinder conditions A B

F=y 1 T 1 "
DAIT TTAITUTuU SIUvVEU

Dry

Test unit 1: bare-handed, dry cylinder

Test unit 3: gloved, dry cylinder

Gre

Test unit 2: bare-handed, greased

ased cylinder cylinder

Test unit 4: gloved, greased cylinder
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Each panel member shall carry out a panel test of the test units in the sequence given in Table A.2.

Table A.2 — Test unit sequence for each test panel

Test unit sequence order
Test panel - -
First test Second test Third test Fourth test
Member 1 Test unit 1 Test unit 3 Test unit 2 Test unit 4
Member 2 Test unit 3 Test unit 1 Test unit 4 Test unit 2
Member 3 Test unit 1 Test unit 3 Test unit 4 Test unit 2
Member 4 Test unit 3 Test unit 1 Test unit 2 Test unit 4

Panel mempers shall be allocated randomly to the test sequences. If a panel member fails to complete.the fest,

the sequence they were following shall be used by their replacement.

For the dry [cylinder units, the cylinder shall be free of grease and moisture. For the greased cylinder units) the

gripping redion shall be liberally coated in petroleum jelly or similar innocuous grease.

For each tept unit, the panel members shall follow the procedure given in Table A.3.

Table A.3 — Procedure for each test unit

maintain this level for at least 10 s.

Stage Task
1 Stand comfortably at the bench, “knife” hand on a rest, “glove” handilightly closed on the gripping cylinder.
2 Apply a peak force (see Table A.4), within less than 5 s, by pulling on the cylinder.
3 Decrease the pulling force to a level corresponding to the“maintained force, specified in Table A.4, [and

Stop pulling and relax the grip, remove the hand from\the cylinder, rest for (30 &= 5) s.

Repeat Stages 1 to 4 five times for a total of six pulls.

The forces |n Table A.4 shall be applied by panel members with different hand sizes.

Table A.4 & Test forces to be applied

] Peak force Maintained force
Hand and glove size
N N
Size 6jand below 150 60
Size 7jand 7 1/2 200 80
Size 8jand 8 1/2 250 100
Size 9Jjand above 300 120

12
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After each test unit, each panel member shall immediately declare a single “test unit score” for the subjective

effor

t they exerted as specified in Table A.5.

Table A.5 — Scoring criteria for each test unit

Test unit Criteria for scoring
score
No problems encountered.
1 No strain or fatigue.
Hand or glove did not slip.
Dliglll SITaiTT OT SENSE Of effort.
2 Fatigue noticed by the end of the fifth or sixth repeat of Stages 1 to 5, or slight glove or hand“$lip.
Significant strain in completing the task.
3 Fatigue noticed during the third or fourth repeat of Stages 1 to 5, or significant glove.or hand §lip.
Severe strain completing the task, or the sixth repeat not completed.
4 Stage 4 noted to be too short for recovery, or uncontrollable hand or glove'slip occurs.
Aftegr each set of tests with a dry or greased cylinder, each panel member shall immediately declare a
“comparative score” (see Table A.6) for the test unit for the bare-handed test compared with the gloved-handed
testlunder the same conditions (either dry or greased). The examiner,.shall record any comments op comfort or

prolhlems found by the panel member.

Table A.6 — Scoring criteria for each comparative test set score

Comparative Criteria for scoring
score

When the two conditions are perceivedias equal for bare-handed and glove-handed tedts under the

0 same conditions (e.g. 2 and 2) or when the second test set (gloved hand) requires less effort than the
first (bare-handed) (e.g. 2 and 1 or-8 and 2).

2 When the second test set (gloved hand) requires significantly more effort than the first (Hare-handed)
(e.g. 1and 2 or 1 and 3).

4 When the second condition (gloved hand) requires much more effort and results in more|fatigue than
the first (bare-handed) (e.g. 1 and 4).

The

"comparative" test set score-shall be added to the single "test unit scores" for each test set and

each panel
s. The total

mernber, and the total deternined for each test set of gloves determined for all four panel membe
scofe for the glove is the-difference between the test sets (B minus A — see Table A.7).
Table“A<7 — Example for calculating the total score for a hypothetical glove
Test unit: Scores Total
Tlest set cylinder Panel member 1 | Panel member 2 | Panel member 3 | Panel member # |foreach
condition sa cb sa cb s cPo sa cb test set
< TeStquJ)r;lt 1: 1 5 1 5
bare-handed | Test unit 2: 2 0 4 0 23
' 3 2 4 2
greased
TeStdL;;“t 3: 2 3 1 1
B: gloved — 2 2 4 4 35
Test unit 4: 4 4 4 4
greased
Total glove score (B-A) 12
2 S =single test unit score.
b c= comparative test set score.
© 1SO 2003 — All rights reserved 13
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