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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 procedy

described i ia neededfgr the

different types of ISO documents should be noted. This document was drafted in accordande\with the

editorial 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 document may‘be the subj¢ct of

patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Detalils of

any patent rjights identified during the development of the document will be in thé)Introduction and/or

on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade npme used in this document is information given for the conyvenience of users and doefs not

constitute ah endorsement.

For an explanation on the meaning of ISO specific terms and\expressions related to conformity

assessment)as well as information about ISO’s adherence to the WCFO principles in the Technical Barriers

to Trade (TBT) see the following URL: Foreword - Supplementdry information

The committee responsible for this document is ISO/TC.94, Personal safety — Protective clothing and

equipment, Jubcommittee SC 13, Protective clothing, and\by Technical Committee CEN/TC 162, Protdctive

clothing including hand and arm protection and lifejackets in collaboration.

This second|edition cancels and replaces the first-edition (ISO 11611:2007) which has been technically

revised with the following changes:

— include fpn introduction;

— include p definition for hole;

— modify the clause in desigi-requirements regarding garment overlaps;

— modify fhe clause in désign requirements regarding garment sizes;

— modify the clause-on'sampling requirements;

— modify clausefor ageing due to washing (maximum number of cleaning procedures as indicat¢d by
the manufacturer);

include

include

remove

modify the pre-treatment clause to include the requirements for single use garments;

a new requirement for measuring the property value for rating and classification;

modify the requirements for tear strength;
specify the test area for burst strength testing;

modify the requirement that hardware is tested only after pre-treatment;

a statement for flame spread testing in regard to interlining materials;

the reference to melting from flame spread requirements;

modify the afterflame requirement for flame spread;
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— modify the afterglow requirement for flame spread;

— modify the test procedure for the flame testing of labels, badges, retro-reflective materials;
— modify requirement for the impact of spatter to state that materials cannot ignite;

— modify the innocuousness clause to include reference to ISO 13688;

— specify the limit for Chromium(VI) Content;

— modify the clause for information to be supplied by the manufacturer;

— include a new definition for uncertainty of measurement in Annex C;

— gpecify that Annex C is normative.
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Introduction

The purpose of this International Standard is to provide minimum performance requirements for

clothing for

use in welding and allied processes.

For complete protection against exposure to heat and flame, it will be necessary to protect the head, face,
hands, and/or feet with suitable personal protective equipment (PPE) and in some cases, appropriate
respiratory protection might also be considered necessary.

Attention is
maintenanc

drawn to ISO/TR 2801:2007,[2] which sets out guidelines for selection, use, care, and
e of protective clothing against heat and flame

Nothingin this International Standardisintended torestrictany jurisdiction, purchaser, or manufacturer

from exceed

ing these minimum requirements.

Vi
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INTERNATIONAL STANDARD

ISO 11611:2015(E)

Protective clothing for use in welding and allied processes

1 Scope

ThisInternational Standard specifies minimum basicsafetyrequirements and test methods for protective
clothing including hoods, aprons, sleeves, and gaiters that are designed to protect the wearer’s body
including head (hoods) and feet (gaiters) and that are to be worn during welding and allied processes
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live {
Sweg
accid

For g
prots
protg

Guid
Annd

2

The
indis
refer

ISO
percq

ISO 3
tear

ISO 4
acid

ISO §

Normative references

comparable risks. For the protection of the wearer’s head and feet, this International
applicable to hoods and gaiters. This International Standard does not cover requiremg
, face, and/or eye protectors.

type of protective clothing is intended to protect the wearer against spatter (small
bn metal), short contact time with flame, radiant heat from an electric’arc used for

tlectrical conductors at voltages up to approximately 100 V d. c. irthermal conditiong
t, soiling, or other contaminants can affect the level of protectioh provided agains
ental contact with live electric conductors at these voltages.

dequate overall protection against the risks to which welders are likely to be expos
pctive equipment (PPE) covered by other International.Standards should additionally
bct the head, face, hands, and feet.

hnce for the selection of the type of welders clothing for different welding activities i
X A.

following documents, in whole eiilt part, are normatively referenced in this documnj
pensable for its application. For’dated references, only the edition cited applies. |
ences, the latest edition of therreferenced document (including any amendments) appl

B376:2011, Leather — (Physical and mechanical tests — Determination of tensile S
ntage extension

377-1, Leather -=-Physical and mechanical tests — Determination of tear load — Part 1

048, Leather — Chemical tests — Determination of matter soluble in dichloromethane d
rontent

077 Textiles — Determination of dimensional change in washing and drying

Standard is
ents for feet,

splashes of
welding and
contact with
of welding.
F short-term

bd, personal
be worn to

5 detailed in

ent and are
For undated
es.

trength and

- Single edge

nd free fatty

ISO 6942, Protective clothing — Protection against heat and fire — Method of test: Evaluation of materials
and material assemblies when exposed to a source of radiant heat

ISO 9150, Protective clothing — Determination of behaviour of materials on impact of small splashes of
molten metal

[SO 13688, Protective clothing — General requirements

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

ISO 13935-2, Textiles — Seam tensile properties of fabrics and made-up textile articles — Part 2:
Determination of maximum force to seam rupture using the grab method

© ISO

2015 - All rights reserved


https://standardsiso.com/api/?name=a46084fc2326f3cd50d7d7fa92a7671a

ISO 11611:2015(E)

[SO 13937-2, Textiles — Tear properties of fabrics — Part 2: Determination of tear force of trouser-shaped
test specimens (Single tear method)

ISO 13938-1, Textiles — Bursting properties of fabrics — Part 1: Hydraulic method for determination of
bursting strength and bursting distension

ISO 13938-2, Textiles — Bursting properties of fabrics — Part 2: Pneumatic method for determination of
bursting strength and bursting distension

[SO 15025, Protective clothing — Protection against heat and flame — Method of test for limited flame
spread

EN 1149-2, Protective clothing — Electrostatic properties — Part 2: Test method for measurement.of the
electrical registance through a material (vertical resistance)

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

31
ageing
changing of the product performance over time during use or storage

Note 1 to entfy: Ageing is caused by a combination of several factors, such as the following:
— cleaning), maintenance, or disinfecting process;

— exposurg to visible and/or ultraviolet radiation;

— exposurg to high or low temperatures or to changing temperatures;

— exposurg to chemicals including humidity;

— exposurg to biological agents such as bacteria,fungi, insects, or other pests;

— exposurg to mechanical action such as abrasion, flexing, pressure, and strain;

— exposurg to contaminants such as ditrt; eil, splashes of molten metal, etc.;

— exposurg to wear and tear.

3.2
allied processes
processes having similaffypes and levels of risk as welding

EXAMPLE Cuttingyarc air gouging, and spraying.

3.3
cleaning
process by which an item of PPE is again made serviceable and/or hygienically wearable by removing
any dirt or contamination

Note 1 to entry: A cleaning cycle is typically a washing plus drying or a dry cleaning treatment followed, if
required, by ironing, or other finishing.

3.4
clothing assembly
series of garments arranged in the order as worn

Note 1 to entry: They may contain multilayer materials, material combinations or a series of separate garments
in single layers.

2 © IS0 2015 - All rights reserved
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3.5

conditioning

keeping of the samples under standard conditions of temperature and relative humidity for a minimum
period of time

3.6
component assembly
combination of all materials and hardware presented exactly as the finished garment construction

3.7
gaiter

1 | 3 ik daod & i P N + £+l 1 Lol 1o 1 laals 1
remgvanre—covermgmrenaea—rto—prorecr tnepartortneregocrow—tneKiree—-witeir—tan—aryo cover the

upper surface of shoes

3.8
hardware
non-fabric items forming part of or optional extras in a garment

EXANPLE Metal or plastic buttons or zippers and touch and close fasteners-or hook and loop fgsteners.

3.9

hole
any ¢pening, break, or discontinuity of any size in the original-Structure of the test specimen’s fabric
caused by application of the test flame

[SOURCE: ISO 15025]

3.10
hood
item/of PPE made from flexible material which covérs the head and neck and may also cover the shoulders

3.11
innermost lining
innefmost face of a component assembly-closest to the wearer’s skin

Note|l to entry: Where the innermost lining forms part of a material combination, the material c¢mbination is
regailded as the innermost lining;

3.12
interlining
layer| between the outermost layer and the innermost lining in a multilayer garment

3.13
mate¢rial
substances.excluding hardware, of which an item of clothing is made

3.14

material acepmhly

combination of all materials of a multi-layer garment presented exactly as the finished garment
construction

3.15

material combination

material produced from a series of separate layers, fixed together during the garment manufacturing
stage

3.16
multilayer material
material consisting of different layers intimately combined prior to the garment manufacturing stage

EXAMPLE The combining process includes weaving, quilting, coating, or gluing.

© IS0 2015 - All rights reserved 3
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outer material
outermost material of which the item of clothing is made

3.18

patch pocket
pocket located on the exterior of a protective garment, which is stitched as a patch over the outer layer
of the protective garment

3.19

pre-treatment

standard w

Note 1 to en
action, or any

3.20

protective
clothing wh
wearer’s up

3.21
protective
individual i
hazardstot

EXAMPLE

3.22
seam
any method

3.22.1
side seam

£ H £l 1 Lokt 4 A3
_y Ul Pl ClJal llls LIIcC oaul}uco UCTIUITC LCDLllls

ry: This can include e.g. a number of cleaning cycles, submitting the sample to heat, mech3
other relevant exposure and is completed by conditioning.

Clothing
ch covers or replaces personal clothing and which is designed to provide protection fg
ber and lower torso, neck, arms, and legs

parment
fem of protective clothing the wearing of which provides protection against speq
he part of the body that it covers

Protective coat, apron, trousers, gaiters, hoods, boilepsuit, or coverall.

of permanent fastening between two or mere pieces of material

seam that ryins laterally along the garment when it is placed flat on a surface, with the front upper

3.22.2
structural
seam that is|

3.23

sleeve
removable d
jacket or ov¢

3.24
welding

seam
necessary for the integrity of the garment

overing interded to protect part or all of the arm and the wrist in addition to sleeve
brall

nical

r the

ified

most

b in a

process use

AN P | o | ] ] Jas £ £al
U 111 JUlllllls IIIcial LUlllPUllCllLb lllVUlVllls 1UCal lllClLlllS Ul 111Ttdl

4 General and design requirements

4.1 General

General requirements which are not specifically covered in this International Standard shall be in
accordance with ISO 13688.

Welders'’ protective clothing shall be designed to prevent electrical conduction from the outside to the
inside, e.g. by metal fasteners. Conformity shall be checked by visual inspection.
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Protective clothing

Welders’ protective suits shall completely cover the upper and lower torso, neck, arms to the wrist, and

legs

a)
b)

to the ankle. Suits shall consist of the following:
a single garment, e.g. an coverall or boiler suit;

a two-piece garment, consisting of a jacket and a pair of trousers.

Pleats in the exterior surface of the garment can act as trapping points for hot/molten materials. If pleats
are present in the garment, the bottoms of the pleats shall incorporate a means whereby entrapment of

molt
Confj

4.3

en metal can be prevented, for example by incorporating diagonal stitches or some o

her feature.

brmity shall be checked by visual inspection.

Size designation and fit

Garnpent sizes shall be in accordance with the requirements of ISO 13688.

Whe

suit,
trou

bend
Conf

whe

In ad

shal

4.4

Weld

e protection to the requirements of this International Standard is provided by an out
it shall be determined that, when correctly sized for the wearer, arf-overlap between tH
ers remains when one standing wearer firstly fully extends bétharms above the he
s over until the fingertips touch the ground.

brmity shall be checked by visual inspection including ai’assessment of fit and physicg
1 the appropriate size of clothing is donned by a wearekr.

dition, the wrists, lower arms, and ankles shall also remain covered in an_upright p

llalso apply to one piece suits.

Additional protective garments

er’s protective garments can be designed to provide extra protection for specific areaj
worn in addition to a suit according to 4.2, e.g. neck curtain, hoods, sleeves, apron,

whe
Apr;Ilns shall cover the front body of thé user at least from side seam to side seam.

Inth

Perfd
the s
apro
addit

4.5

Whe

a)

b)

e case of hoods, manufacturers shall identify the specific(s) visors to be incorporated ix

rmance testing of additienal protective garments shall be carried out on the assemblyj
uit plus the additional-protective garment. Additional protective garments such as ho
h, and gaiters shall.-Cover the intended areas when worn with a suit of appropriate
ional item alonie)shall also meet the requirements of this International Standard.

Pocketsand flap closures

e garments are constructed with pockets, the pockets shall be constructed to the folloy

11 L

er two piece
e jacket and
ad and then

] measuring

osition; this

of the body
and gaiters.
to the hood.
comprising

bds, sleeves,
bize and the

wing design:

leat AN 'S 1 3 3 Lo s ol oot L | £ 4 iall)
PULI\CLD VVILIT TALTIT IIAI UPCJJIIISD, uu,luuuls PCIL\.JI PULI\CLD S11dIT UT TIIdUCT Ul 1I11IdlC1 lCllLD) CU

6.7 and 6.8;

nforming to

external opening pockets including pass-through openings shall have a covering flap except for:

— side pockets below the waist which do not extend more than 10° forward of the side seam;

— asingle rule pocket with an opening not greater than 75 mm placed behind the side seam on one

or both legs and measured flat;

all flaps shall be at least 20 mm wider than the opening (at least 10 mm on each side) to prevent
the flap from being tucked into the pocket. They shall be stitched down on each side or capable of

covering the pocket opening by fastening. Flap materials shall conform to 6.7 and 6.8.

Conformity shall be checked by visual inspection and physical measurement.
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4.6 Closures and seams

Closures shall be designed with a protective cover flap on the outside of the garment. The maximum
distance between buttonholes/press studs shall be 150 mm. If zippers are used, the slide fastener shall
be designed to lock when completely closed. Cuffs can be provided with closures to reduce their width.
The closure and any fold which it creates shall be on the underside of the cuff. Cuffs shall not have turn-
ups. Neck openings shall be provided with closures.

Trousers or one-piece suits shall not have turn-ups. They can have side slits which shall have a means of

closure and

the slit and closure shall be covered.

Conformity

4.7 Hard

Hardware p
not be expo

Conformity

P oe-trrecieer TTroTTT

hallbhao choclbad hou vicual incnactinny
Dy v It o pee

ware

enetrating the outer material of a welders’ protective garment or garmenttassembly
sed to the innermost surface of the garment or the garment assembly.

shall be checked by visual inspection.

5 Sampling and pre-treatment

5.1 Samp

The numbe}
to the diffe

ling

- of samples and the size of the specimens of gapment materials or garments presg
ent test methods, shall be in accordance with.the respective test standards specifi

the requirements of Clause 6. Samples for testing shall be‘taken from the original garment or shj

representat

5.2 Pre-t

Before each
cleaning. If
then testing
tests shall b

The cleaning
If the numbyq
cleaning cyq
manufactur
is allowed, t

Leather mat
allowed. In {

ve of the component assembly.

reatment of material

test specified in 6.2 to 6.10, the test materials and test specimens shall be pre-treatg
he manufacturer’s instructions indicate that cleaning is not allowed, i.e. single use garm
will be carried out on newmaterial. In addition, 6.7 requires that the limited flame sy
e carried out both before the pre-treatment and after the pre-treatment.

b shall be in line with-the manufacturer’s instructions, on the basis of standardized proce
r of cleaning cyclesis not specified, the tests shall be carried out after five cleaning cyc
le is one wash@nd one dry cycle). This shall be reflected in the information supplied b,
er. If the garment can be washed and dry-cleaned, it shall only be washed. If only dry-cled
he garmentishall be dry-cleaned in accordance with the manufacturer’s instructions.

erials;shall be tested in the new state, except if the manufacturer indicates that clean
hat'ease, cleaning shall be carried out according to the manufacturer’s instructions.

shall

nted
bd in
1l be

ed by
ents,
read

sses.
es(a
[y the
ning

ngis

The test spe

NOTE

cified in 6.11 shall be carried out in the new state (as received).

of IS0 6330,[91 ISO 15797,[10] [SO 3175-2,[11] or equivalent as standardized processes for cleaning.

The manufacturer’s instructions typically indicate one or several of the various methods and processes

5.3 Ageing

In the case that the garment should be submitted to some treatment to maintain its limited flame spread
property as specified in 6.7, the manufacturer shall indicate the maximum number of cleaning cycles
that can be carried out before applying the treatment indicated to maintain the garment protective
performance. Limited flame spread test according to 6.7 shall be carried out after the last cleaning
cycles before any treatment as indicated by the manufacturer, in both cases, the garment shall comply
with the requirement.
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5.4 Conditioning

Specimens other thanleather shall be conditioned for atleast 24 h in an atmosphere having atemperature
of (20 £ 2) °C and a relative humidity of (65 * 5) %. Leather specimens shall be conditioned for at least
48 h in an atmosphere having a temperature of (20 * 2) °C and a relative humidity of (65 * 5) %. Testing
shall be carried out within 5 min of removal from this atmosphere.

Samplesforelectrical resistance testing specified in 6.10 shall be conditioned and tested inan atmosphere
having a relative humidity of (85 + 5 %) and a temperature of (20 + 2) °C.

6 Generalperformancerequirements — 0@
6.1 | Classification

This[International Standard specifies two classes with specific performance requirements (see Annex A),
i.e. Class 1 being the lower level and Class 2 the higher level.

— (lass 1 is protection against less hazardous welding techniques and situations, causing|lower levels
of spatter and radiant heat.

— (lass 2 is protection against more hazardous welding techniques and situations, cayising higher
levels of spatter and radiant heat.

Detajls are given in Table 3 and Annex A

Wherever in Clause 6 the requirements for a property@alue are expressed in terms of a fninimum or
maxijmum value and wherever a minimum or maximum value is to determine a Level or (lass for that
propgerty, the resultant property value shall be determined according to Annex B. For all testjs in Clause 6
shalllbe evaluated in accordance with Annex C,

6.2 | Tensile strength

Wheh tested in accordance with 1SO-13934-1, woven outer materials shall have a minifnum tensile
strerjgth of 400 N in both the machine and cross directions.

Whehp tested in accordance with1SO 3376, leather outer materials shall have a minimum tensile strength
of 8(0 N in two directions-at.right angles when the standard test specimen defined in 1SQ 3376:2011,
Table¢ 1 is used.

6.3 | Tear strength

Wheh tested.jn accordance with ISO 13937-2, woven outer materials shall have a minimum tgar strength
of 13 N in.both the machine and cross directions for Class 1 welders clothing and 20 N|in both the
machiné\and cross directions for Class 2 welders clothing. When tested in accordance witH ISO 3377-1,
leather’duter materials shall have a minimum tear strength of 15 N in two directions at right angles in
the plane of the material for Class 1 welders clothing and 20 N in two directions at right angles in the
plane of the material for Class 2 welders clothing.

6.4 Burst strength of knitted materials and seams

When tested in accordance with ISO 13938-1 or ISO 13938-2, knitted outer materials and structural
seams in knitted materials shall have a minimum burst strength of 100 kPa, when using 50 cm?2 test
area, or 200 kPa, when using a 7,3 cm? test area.

6.5 Seam strength

When tested in accordance with ISO 13935-2, structural seams of woven outer materials and leather
materials of the clothing assembly shall have a minimum seam strength of 225 N.
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6.6 Dimensional change of textile materials

Dimensional change shall be measured before and after the samples have undergone five cleaning cycles
according to 5.2.

The change in dimensions of woven, non-woven, and sheet materials shall not exceed *3 % in either
length or width direction when measured in accordance with ISO 5077.

The change of dimensions of knitted materials shall not exceed +5 % when measured in accordance with
ISO 5077.

Dimensional change shall be measured after the specimen has been uncreased and flattened on a plane
surface.

Dimensional change does not apply to single use garments.
6.7 Limited flame spread

6.7.1 General

Testing of mlaterials and seams shall take place in accordance with ISO 15025, Procedure A (code letter
A1) and optjonally Procedure B (code letter A2). This test shall be carried out both before and after the
pre-treatment specified in 5.2.

6.7.2 Testing in accordance with ISO 15025, Procedure A (code letter A1)

6.7.2.1 When tested in accordance with ISO 15025, Procedure A, specimens from single layer garnpents
shall meet the following requirements.

Table 1 — Limited flame spread performancerequirements ISO 15025, Procedure A (code
letter A1)

Propertig

7]

Requirement

Flame spread No specimen shall permitany part of the lowest boundary of any flame to reach the uppef or
either vertical edge.

Flaming debfis |No specimen shallgive flaming or molten debris.

Hole formatipon |No specimen shall give hole formation of 5 mm or greater in any direction, except for an ipter-
lining thatis;dsed for specific protection other than heat and flame protection.

Afterglow Afterglowtime shall be <2 s.

A glewing inside the charred area is defined in ISO 15025 as afterglow without combustipn
arid-for the purpose of this clause is not regarded as afterglow.

Afterflame Afterflame time shall be <2 s.

For seams, three specimens containing a structural seam shall be tested in accordance with [SO 15025,
Procedure A. Specimens shall be oriented with the seam running up the centreline of outer surface of
the test specimen so that the burner flame impinges directly upon the seam. Seams shall not separate.
Except for leather, seams shall be tested only after pre-treatment according to 5.2.

6.7.2.2 If the garment is multilayer, specimens of the material assembly including seams, except the
innermost seams, shall be tested both by applying the flame to the surface of the outer material of the
garment and to the innermost lining of the garment and shall meet the requirements of 6.7.2.1, including
that no specimen shall give hole formation except for an interlining that is used for specific protection
other than heat protection, for example liquid penetration.

6.7.2.3 Hardware, whether it is exposed or covered when all closure systems in the garment are in
the closed position, shall be tested separately, using ISO 15025, Procedure A, after the pre-treatment
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specified in 5.2. Samples shall be taken in combination with the garment layer(s) to make it possible to
have samples with the dimensions as indicated in ISO 15025, Procedure A. Three specimens containing
the hardware shall be tested.

When the hardware is covered, the flame shall be applied to the outer surface of the component assembly
containing hardware exactly as designed in the garment so that the burner flame impinges directly
upon the place where the hardware is located. When the hardware is directly exposed, the flame shall
be applied directly upon the hardware.

When the hardware is covered when all closure systems in the garment are in the closed position, the
assembly shall meet the requirements of 6.7.2.1. At least five minutes after completion of the test, it shall
be vqg

L IR R | 1 - 1 I S | -
TITICTU L4t LT CIUSUTT S YSLTIT LAIT DT UPTIITU dU ICA5 T ULILT,

Whe
molt

h the hardware is directly exposed, it shall comply with: no specimen shall melt orgivin
bn debris; the afterglow time shall be <2 s and the afterflame time shall be <2 s. Atleast

g flaming or
five minutes

after

6.7.2
surfg
outel

completion of the test, it shall be verified that the closure system can be opened at lea

.4 Labels, badges, retro-reflective materials,transfers, etc., which are“applied to th
ce of the garment, shall be tested only after pre-treatment according to/5.2. in combinat
" layer to make it possible to take samples with the dimensions as indicated in ISO 1502

st once.

b outermost
ion with the
b, Procedure

A, three specimens containing the item shall be tested. The items shall be oriented with the longer

dime
the n
shall

nsions running up the centreline of the test specimen so thatthe burner flame impinges ¢
hiddle surface of the item, not the edge. The combinatiomwith the outermost layer of
meet the requirements of 6.7.2.1. This requirement is\not applicable for labels, emb

irectly upon
the garment
roideries, or

other added decorations with a surface area of less than 10.om?2.
6.7.3 Testing in accordance with ISO 15025, Procedure B (code letter A2)
6.7.3.1 When tested in accordance with ISO_ 15025, Procedure B, hemmed specimens fron single layer
garnlents, shall meet the following requirenyents
Thble 2 — Limited flame spread performance requirements ISO 15025, Procedur¢ B (code
letter A2)
Prioperties Requirement
Flamnle spread No specimen shall permit any part of the lowest boundary of any flame to reach the upper or
either vertical edge.
Flamling debris |No,spée¢imen shall give flaming or molten debris.
Afterglow Afterglow time shall be <2 s.
A glowing inside the charred area is defined in ISO 15025 as afterglow without cqmbustion
and for the purpose of this Clause is not regarded as afterglow.
Afterflame Afterflame time shall be <2 s.

For seams, three specimens containing a structural seam shall be tested in accordance with ISO 15025,
Procedure B. Specimens shall be oriented with the seam running up the centreline of the test specimen
so that the burner flame impinges directly upon the seam. Seams shall not separate. Except for leather,
seams shall be tested only after pre-treatment according to 5.2.

6.7.3.2 The hemmed fabric specimen shall be taken from the original garment or prepared in the same
manner as used in the construction of the clothing.

6.7.3.3 Ifthe garment is multilayer, hemmed specimens of the material assembly including seams shall
be tested by applying the flame to the edge of the multilayer assembly and shall meet the requirements of
6.7.3.1.
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Impact of spatter (small splashes of molten metal)

When tested according to ISO 9150, the outer material or material assembly shall require

— at least 15 drops of molten metal to raise the temperature behind the test specimen by 40 K for

Class 1,

Class 2.

and

Material and material assemblies which ignite during the test do not meet this requirement.

at least 25 drops of molten metal to raise the temperature behind the test specimen by 40 K for

6.9 Heat transfer (radiation)

When testedl in accordance with ISO 6942, Method B, at a heat flux density of 20 kW/m2,'single layer
or multilaygr garments, and/or clothing assemblies that are claimed to offer protectionjagainst rafliant
heat shall mleet a radiant heat transfer index (RHTI for 24 °C) of

— for Clasp 1: RHTI 24 = 7,0, and

— for Clasp 2: RHTI 24 = 16,0.

If the garment is multi-layered, the test shall be carried out on the complete material assembly with the
innermost layer facing the calorimeter and the outermost layer facingythe energy source.

6.10 Electrical resistance

Conditioning and testing of the samples shall be carried out‘at a temperature of (20 £ 2) °C and relative
humidity of| (85 + 5) %. When the material assembly is‘tested in accordance with the test mgthod
specified in|EN 1149-2 and under an applied potentialof (100 + 5) V, the electrical resistance shall be
greater tha 105 Q (corresponds to less than 1 mAdeakage current) for all assemblies of the clothing.
Seams shall[be taken into account when preparing.test samples.

6.11 Fatc

When teste

6.12 Perfqg

The summa

|

ntent of leather

according to ISO 4048:2008, the fat content of leather shall not exceed 15 %.

rmance requirements

[y of performancerequirements are summarized in Table 3.

Table 3 — Summary of performance requirements

Subclause Requirement Class 1 Class 2
6.2 Tensile strength
— WOVEen Outer textile 200N 700N
material 80N 80N
— leather
6.3 Tear strength
— woven outer textile 15N 20N
material 15N 20N
— leather
6.4 Burst strength
Test area of 7,3 cm2 200 kPa 200 kPa
Test area of 50 cm?2 100 kPa 100 kPa
a  ForISO 15025, Procedure B, this requirement is not applicable.
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Subclause Requirement Class 1 Class 2
6.5 Seam strength
— textile material 225N 225N
— leather 225N 225N
6.6 Dimensional change of woven +3% +3 %
textile materials 5% 5%
Dimensional change of knit-
ted textile materials
6.7 Elame cprnad ISO.1 I:n’)l:I Procedure A (CIIanrn 1SO.1 ':ﬂ')':’ Procedure A (Surface
— Procedure A - mandatory ignition) 1gnition)
. ISO 15025, Procedure B (edge ISO 15025, Rrocedfire B (edge
— Procedure B - optional L (9 Pt
ignition) igrition]
No specimen shall permit any No specimen shall permit any
part of the lowest boundary of | partofthe lowest Joundary of
any flame to reach the upper or | any flame to reach the upper or
either vertical edge. either vertical edge.
No hole formationa No hole formationa
No flaming or molten debris No flaming or molten debris
afterflame <273 afterflame £2 s
afterglow <2's afterglow 42 s
6.8 Impact of spatter 15 drops 25 drops
6.9 Heat transfer (radiation) RHTI24 = 7,0 RHTI 24 = 16.0
6.10 Electrical resistance >105Q >105Q
6.11 Fat content of leather <15 % <15%
a  Hor ISO 15025, Procedure B, this requiremeritlis not applicable.

7 Marking

Welders’ protective clothingsfor'which compliance with this International Standard is clairhed, shall be

marked in accordance with\JSO 13688 and with the following information:

a) (¢lassification:

@

requirements;

Class 1: thenumber and year of this International Standard (ISO 11611) followed by the graphical
symbol\shown in Figure 1 and the indication “Class 1” and the indication “A1” or
appropriate for Limited Flame Spread;

Al + A2” as

+_7€lass 2: the number and year of this International Standard (ISO 11611) follgwed by the

graphlcal symbol shown in Figure 1 and the indication “Class 2” and the indication “A1” or
‘A1 + A2” as appropriate; garments conforming to Class 2 shall meet Class 2 for all performance

— where garments contain parts of both classes, the garment shall be classified in the lower class.

b)

for garments intended for single use only, the garment marking shall indicate “Do not re-use” (or

the equivalent term in the language of the country of destination) and in addition with the graphical
symbol according to ISO 7000:2014, 1051.

c) instructions for cleaning shall be marked (e.g. on a label).

© ISO 2015 - All rights reserved
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8 Information supplied by the manufacturer

8.1 Gene

When weldg
in accordan

The manufa
on durabilit

In the case

cleaning cyq
indicated in

8.2
At least the
a) any gui

b)
spatter,

<)

for prot
welding

d)

where

Intended use

any identified hazards againstwhich the clothing is intended to protect (e.g. flames, molten 1

|

:2015(E)

e 1 — Graphical symbol for protection against welding hazards (ISO 7000-2683)

ral

rs’ protective clothing is delivered to the consumer, instructions for use shall be proy
re with ISO 13688.

cturer shall give as much information as possible on‘kniown factors of durability, espe
i to cleaning. See ISO 13688 for further details.

that applying a finish can maintain the protective properties, the maximum numb
les before re-application of the finish and tlié procedure for re-application shall be cl
the information notice.

following basic information shall be provided

lance on the appropriate choice of class of welders’ protective clothing, (see Annex A);

radiant heat, and short term accidental electrical contact);

ective clothingya warning that additional partial body protection may be required, e.
overhead;

rided

rially

er of
early

netal

o, for

a warning that'the garment is only intended to protect against brief, inadvertent contact with live
parts of arf\arc welding circuit, and that additional electrical insulation layers will be req

hired

ete is an increased risk of electric shock; garments meeting the requirements of 6.1

) are

designed to provide protection against short term, accidental contact with live electric conductors
at voltages up to approximately 100 V d.c.

8.3
A warning s

a)

Impro

per use

hall be given about the hazards of improper use.

contaminated with flammable materials.

b)

The level of protection against flame will be reduced if the welders’ protective clothing is

An increase in the oxygen content of the air will reduce considerably the protection of the welders’

protective clothing against flame. Care should be taken when welding in confined spaces, e.g. if it is
possible that the atmosphere may become enriched with oxygen.
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c) The electrical insulation provided by clothing will be reduced when the clothing is wet, dirty, or
soaked with sweat.

d) For two-piece protective clothing, a warning that both items shall be worn together to provide the
specified level of protection.

e) For additional body protection, a warning that the garment is intended for use in addition to
protective clothing providing protection against welding hazards.

f) Warnings, regarding other limitations of a garment, as identified by the manufacturer.

8.4

Insty
cyclg

Manufacturers shall include the information that welder’s protective clothingbe cleaned

accol
insp{

Simi
In eit
use d

ral o | - o=
|Ldli T dilU IHIdIIciiaiicc

uctions shall be given to advise the user on cleaning procedures, the maximum ntimbe
s, maintenance, inspection, and repair of the garment where practical.

‘dance with the manufacturer’s recommendations. After cleaning, the.clothing shall
ected for any sign of damage.

arly, users should be advised that if they experience sunburn-like'symptoms, UVB is
her case, the garment should be repaired (if practicable) or replaced and consideration|
f additional, more resistant, protective layers in future.

I of cleaning

regularly in
be visually

penetrating.
given to the
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