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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-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the

International
International
The main ta
adopted by

International

Attention is @
rights. ISO s

ISO 16602
equipment, §

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan
the technical committees are circulated to the member bodies for voting:{Publication 3

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 94, Personal “safety — Protective clothing
ubcommittee SC 13, Protective clothing.

jards
s an

atent

and
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Introduction

This International Standard addresses the range of general, industrial chemical protective clothing by
designating specific design types and providing classification of clothing, material, and component
performance. This International Standard is intended to provide comprehensive requirements for the
performance classification and labelling of chemical protective clothing.

user |organization identifies the hazards, determines the potential for contact with individual |workers, the
consgquences of exposure, and the type of practices or controls needed to eliminate or minimigze exposure.
When it is determined that chemical protective clothing is needed, the risk assessment.should idgntify the type
of chlemical protective clothing needed in terms of its overall type and performance. This |International
Stanglard is intended to assist user organizations with these determinations.

The $election of appropriate chemical protective clothing should be based on a risk assessmen1zin which the

© 1SO 2007 — All rights reserved \4
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INTERNATIONAL STANDARD

ISO 16602:2007(E)

Protective clothing for protection against chemicals —
Classification, labelling and performance requirements

1

This [International Standard establishes minimum performance classification and labelling~re
proteftive clothing designed to provide protection against chemicals. Protective clothing items c
International Standard include, but may not be limited to, totally encapsulating suits, liquid-tight or sp

cove

Chen

cope

alls, jackets, trousers, aprons, smocks, hoods, sleeves, and shoe and boot covers!

hical protective clothing for protection against airborne particles is addressed by 1ISO 1398

refergnced in this International Standard. This International Standard does not address prote

solid
pene
direc

This

devic
prote
Interr]

NOTH
as EN

This
requi

chemicals in forms other than airborne solid particulates (e.g. if_does not address the
ration of chemical dust and powders through materials and clathing by rubbing or flexing
contact of dust or powders onto the clothing surface).

nternational Standard does not address gloves, boots, eye/face protection devices and respiraf
es unless they are an integral part of the protective clothing. This International Standard does

ational Standard also does not address the specialized clothing used in hazardous chemical en

Chemical protective clothing used in hazardous chemical emergencies is addressed in other s
943-2, NFPA 1991 and NFPA 1992.

International Standard is intendedto-"provide chemical protective clothing manufacturers v
ements for testing, classifying, andlabelling chemical protective clothing. To assist the user

covel

ed under this International Standard, this document provides descriptions of referenced t

guidellines for conducting hazard and risk assessments and suggested performance levels for certair
It is npt the intent of this International Standard to address all situations.

2

The

ormative references

following referenced documents are indispensable for the application of this documen

refergnces, .only the edition cited applies. For undated references, the latest edition of th

docu

ment {including any amendments) applies.

quirements for
or/ered by this

ay-tight suits,

P-1, which is
ction against
challenge of
or by simple

pry protective
not address

Ction against biological or thermal (hot or cold) hazards, ionizing radiation, or radioactive contarination. This

nergencies.

andards, such

ith minimum
5 of products
est methods,
applications.

t. For dated
b referenced

ISO 3

7RR’ Textiles — Care I:ahnlling code ueing eymhnle

ISO 6529:2001, Protective clothing — Protection against chemicals — Determination of resistance of

prote

ctive clothing materials to permeation by liquids and gases

ISO 6530, Protective clothing — Protection against liquid chemicals — Test method for resistance of materials
to penetration by liquids

ISO 7854:1995, Rubber- or plastics-coated fabrics — Determination of resistance to damage by flexing

ISO 9073-4, Textiles — Test methods for nonwovens — Part 4: Determination of tear resistance

ISO/TR 11610, Protective clothing — Vocabulary

©I1SO
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ISO 12947-2, Textiles — Determination of the abrasion resistance of fabrics by the Martindale method —
Part 2: Determination of specimen breakdown

ISO 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 13938-1

Textiles — Bursting properties of fabrics — Part 1: Hydraulic method for determinati

n of

bursting stre
ISO 13982-1
chemical prd
clothing)

1ISO 13982-2
inward leaka

ISO 13994:2
protective clq

ISO 13996, §

ISO 17491:2
resistance off

EN 136:1998
EN 13274-3:
EN 13274-4:

EN 14594:2(
apparatus —

3 Terms

For the purpg

3.1
assemblage

ngth and bursting distension
Protective clothing for use against solid particulates — Part 1: Performance reqdiremen
tective clothing providing protection to the full body against airborne solid particulates (t)
Protective clothing for use against solid particulates — Part 2: Test method' of determinati

e of aerosols of fine particles into suits

D05, Clothing for protection against liquid chemicals — Determination of the resistan
thing materials to penetration by liquids under pressure

Protective clothing — Mechanical properties — Determination‘of resistance to puncture

D02, Protective clothing — Protection against gaseous and liquid chemicals — Determinat
protective clothing to penetration by liquids and gasés

, Respiratory protective devices — Full face masks — Requirements, testing, marking
P001, Respiratory protective devices — Méthods of test — Determination of breathing resist
D001, Respiratory protective devices =~ Methods of test — Part 4: Flame tests

05, Respiratory protective tdevices —
Requirements, testing, marking

Continuous flow compressed air line bred

and definitions

ses of this document, the terms and definitions given in ISO/TR 11610 and the following apply.

{s for
pe 5

on of

ce of

on of

Rnce

thing

permanent fTstening between two or more different garments, or between chemical protective clothingr and

accessories

EXAMPLE

3.2

Permanent fastening may be obtained by sewing, welding, vulcanizing, gluing.

chemical protective suit
clothing worn to protect against chemicals that covers the whole, or greater part of the body

NOTE 1
can also have

NOTE 2

various types of additional protection such as hood or helmet, boots and gloves joined with it.

coveralls or two-piece suits, with or without hood or visors, with or without foot protection.

A chemical protective suit can consist of garments combined together to provide protection to the body. A suit

These garments are full-body protective clothing, i.e. covering trunk, arms and legs, such as one-piece

© 1SO 2007 — All rights reserved
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closure
device to close openings for donning of protective clothing

EXAMPLE A zipper, “touch and close” fastener.

34

protective clothing material
any material or combination of materials used in an item of clothing for the purpose of isolating parts of the

body

NOTE

const
includ
integr
stand

4

4.1

from a potential hazard

uction of the suit or clothing which serve as the primary barrier for the wearer. Protective clothing'm
e materials used in the construction of integral visors, gloves, and footwear. Materials used in.the
Bl visors, gloves and footwear are tested for performance separately either in this International §
brds specific to the items being evaluated.

Classification and minimum testing of chemical protective clothing

General

All chemical protective clothing shall be tested for integrity and_fmaterial chemical resistance
fied by type based on its minimum integrity and material chemical resistance according to the categories

class
of pe

Each
item,

formance given in Table 1.

type of chemical protective suit and clothing item shall also meet the other requirements f
component, and material performance as specified in this International Standard.

ials used in the

hAterials do not
onstruction of
tandard or to

and shall be

br the overall
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Table 1 — Classification by type of chemical protective clothing

General Sub- Type of chemical protective clothing
performance | clause Specific performance test
1a | 1b | 1c 2 32 42 5 62
5.4 |Leak tightness X X - == — | —
_ b — | = — | —
Whole 5.5 |Inward leakage X X
chemical 5.6 |Liquid jet test — |- =|=|x|=]|=1]=
protective
clothing item 5.7 |Liquid spray test — | — | = | = | = X — | —=
integrity QO Doaedial | - o] L 4 4 AV4
J.0 maruclic aclusul imivwdaiu |car\ayc Col - - - - - - N\ —
5.9 |Limited liquid spray test - == — | — | — |- X
6.5 |Permeation resistance X X X X X X — || —
Chemical 6.6 |Resistance to penetration by liquid under S U B I e A (R | I
resistance of ’ pressure
protective . . .
clothing 6.7 |Particulate penetration resistance — | — | — —(N—=| — | —& || —
material® 6.8 |Liquid penetration resistance — ==l =] == x
6.9 |Liquid repellency — — — — | — — | — X
a  When not [providing coverage of the torso, arms, and legs, Types 3, 4, and 6 clothing-are’partial body protective clothing mgeting
only the materi@l chemical resistance requirements for the respective type.
b Applicablelto Type 1b chemical protective suits when the face piece is not permanently attached to the suit.
¢ Applicablel to primary material used in construction of chemical protective glathing item; may or may not be applicable to Jeams
(see Clause 7)
d  Either perfeation resistance test or test for resistance to penetration byliquid under pressure shall be applied.
e A test for g¢valuating the performance of protective clothing materials against particles is not recommended at this time.
4.2 Type [I: “Gas-tight” chemical protective suit
Gas-tight suifs shall cover the whole body, including hands, feet and head. Type 1 chemical protective suifs are
further classified as Types 1a, 1b and 1¢, ‘as follows.
a) Type 14: Gas-tight chemicalpretective suit with a breathing air supply that is independent of the anjbient
atmosphere worn inside the'suit.
EXAMPLE A chemiéal-protective suit with a self-contained breathing apparatus worn inside the suit.
b) Type 1k: Gas-tight’'chemical protective suit with a breathing air supply that is independent of the anmbient
atmosphere worn outside the suit.
EXAMPL A _chemical protective suit with the self-contained hreathing apparatus worn outside the suit
NOTE  When chemical protective suits are used with respiratory protective equipment, it is advisable that
respiratory protective equipment selection be in accordance with the respective local regulations for respiratory
protection.
c) Type 1c: Gas-tight chemical protective suit with an external source of breathable air providing positive

pressure inside the suit.

EXAMPLE

A gas-tight airline chemical protective suit.

All Type 1 chemical protective suits shall be evaluated for leak tightness and shall pass a pressure test. In addition,
Type 1c chemical protective suits shall be evaluated for inward leakage and pass the inward leakage test. All

Type 1 chemi

cal protective suits shall have materials that demonstrate chemical permeation resistance.

© 1SO 2007 — All rights reserved
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4.3 Type 2: “Non-gas-tight” chemical protective suit

Gas-tight suits shall cover the whole body, including hands, feet and head. A “non-gas-tight” chemical protective
suit with breathable air providing positive pressure inside the suit from an independent source.

EXAMPLE An airline suit which is not gas-tight.

Type 2 chemical protective suits shall be evaluated for inward leakage and shall pass the inward leakage test, and
shall have materials that demonstrate chemical permeation resistance.

4.4 Type 3: “Liquid-tight” chemical protective clothing

Full Qody chemical protective clothing with liquid-tight connections between different parts of theclpthing, and to
gloves and boots to protect the wearer against liquid chemicals.

EXAMPLE One-piece coverall, or two-piece suit, with or without hood or visor, with or without boot-sodks.

Type|3 chemical protective clothing shall be evaluated for resistance to penetration by'liquids and ghall pass the
contiuous liquid jet test, and shall have materials that demonstrate chemical permeation resistance.

4.5 [ Type 4: “Spray-tight” chemical protective clothing

Full Hody chemical protective clothing with spray-tight connections between different parts of the clpthing, and to
gloves and boots to protect the wearer against liquid chemicals.

EXAMPLE One-piece coverall, or two-piece suit, with or withouthoods or visors, with or without boot-spcks.

Type|4 chemical protective clothing shall be evaluated for,_resistance to penetration by liquids and ghall pass the
liquid| spray test, and shall have materials that demonstrate liquid penetration resistance underf pressure or
chemical permeation resistance.

4.6 | Type 5: Chemical protective clothing providing protection against airborne solid
chemicals

Full hody chemical protective clothing, with” or without gloves and boots to protect the wearer against airborne
solid pchemicals.

EXAMPLES One-piece coveralls, or two-piece suits, with or without hoods or visors, with or without boot-socks.
Type|[5 chemical protective.¢lothing shall meet the requirements of ISO 13982-1.
NOTH This Internatienal Standard does not address protection against solid chemicals in forms othelf than airborne

solid particulates (e.g. it does not address the challenge of penetration of chemical dust and powders thrpugh materials
and clothing by rubbing or flexing or by simple direct contact of dust or powders onto the clothing surface).

4.7 | Type6:>Chemical protective clothing with “limited protective performance agpinst liquid
chemicals”

Full bodythemicatprotective tlothing with timitedspray-tight tonmections between different parts ot the clothing,
and to gloves and boots to provide limited protection of the wearer against liquid chemicals.

EXAMPLE One-piece coverall or two-piece suit, with or without hood or visor, with or without boot-socks or
overbooties.

Type 6 chemical protective clothing shall be evaluated for resistance to penetration by liquids and pass the limited
liquid spray test, and shall have materials that demonstrate liquid penetration resistance and repellency.

4.8 Partial body (“PB”) chemical protective clothing
Chemical protective clothing that does not provide full body coverage.

EXAMPLES Aprons, boot/shoe covers, gowns, hoods, jackets, labcoats, sleeve protectors and smocks.

© 1SO 2007 — All rights reserved 5
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Type 3, Type 4, or Type 6 shall be designated as partial body chemical protective clothing, when covering only
part of the body. The abbreviation “PB” shall preceed the designation for these clothing types in parentheses.

EXAMPLES Type PB(3), Type PB(4) and Type PB(6).

Partial body chemical protective clothing shall have materials which demonstrate permeation resistance for Type
PB(3), resistance to penetration by liquid under pressure or permeation resistance for Type PB(4), or liquid
penetration resistance and repellency for Type PB(6). Integrity requirements for partial body chemical protective
clothing shall not apply.

5 Performance requirements of overall chemical protective clothing
5.1 General
Chemical prgtective clothing shall be tested to the requirements specified in Table 2 for its classified type when
tested as a complete suit or clothing item.
Table 2 — Performance requirements for whole suits and clothing items
Sub- Specific requirement Chemical protective clothing type?
clause ta | )1 | 2 | 3| 4 |5 |6
5.4 Lgak tightness X X X — — — — —
5.5 Injvard leakage = | X X X — | — | — | —
5.6 Liquid penetration resistance (jet test) — | = = — X — | — || =
5.7 Liquid penetration resistance (spray test) e e e e X — || —
5.8 Ré¢sistance to penetration by airborne solid particles — | === == X | —
5.9 Lifnited liquid penetration resistance (modifiedspray test) | — | — | — | — | — | — | — X
510 |Practical performance X X X X | —d| —df — |-
5.11 F4ce piece X X — - =] = = || =
512 Aifline pass-through for use with/self-contained breathing X I e e |
agparatus
5.13 Aif-supply system — | — X X — | = — || —
5.14 Breathing hose and ventilation hose — | X® X X — | = — | —
5.15 Aif flow rate — | — X X — | — | — || =
5.16 |Exhaust assemblage X | X | X | X | =|—=|—=]|—
517 Pressure in\chemical protective suit X X9 X X — | — — || —
5.18 Inhalation air — | — X X — | = — || —
@  Partial body chemical protective clothing is not evaluated to any of the requirements listed in this table.

b Type 5 chemical protection clothing demonstrates resistance to penetration by solid airborne particles by meeting the requirements
of ISO 13982-1.

¢ Inward leakage test is required for Type 1b chemical protective suits when the facemask is not permanently attached.

d  Practical performance of Type 3,4 and 6 chemical protective clothing is evaluated during conditioning by wearing prior to testing of
the whole suit.

€ Type 1b chemical protective suits shall be evaluated for specific requirements related to the external ventilating hose when the self-
containing breathing apparatus is worn outside the suit and air from the breathing apparatus cylinder is fed into the suit for ventilation.

f Type 1b chemical protective suits shall be fitted with an exhaust assemblage if the exhalation valve of the respiratory protective
equipment is not free to discharge directly to atmosphere, or where supplementary air for ventilation is supplied to the suit.

9 Type 1b chemical protective suits shall only be tested when an exhaust assemblage is fitted.

6 © 1SO 2007 — All rights reserved
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Temperature conditioning

When temperature conditioning is specified for an overall chemical protective clothing test, the complete clothing
item shall be exposed:

a) forno less than 4 h to a temperature of (—30 + 3) °C and allowed to return to ambient conditions; followed
by
b) for no less than 4 h to an atmosphere of (60 + 3) °C at 95 % relative humidity.

The clothing item shall then be allowed to return to ambient temperature. If these temperatures are incompatible

for th
produ
produ

“This
been

5.3

When conditioning by wearing is specified for an overall chemical protective clothing test, the chem

clothi
Testi

limit @nd to + 2 % of the upper height limit on the size range marking of the chemical protective ¢

teste

5.4

When tested in accordance with ISO 17491:2002, Method A2, Type 1a, Type 1b and Type 1c chem
shall not have a pressure drop of more thah)20 % after the pressure/inflation period. Leak tightness testing

suits
shall

5.5

When tested for inward leakage(as' specified in the ISO 17491:2002, Method B1 or B2, Type 1¢

chem
shall
inwar
two s|

5.6

Type
when

Bclothing item, the manuiacturer shall Select alternative conditions and provide the Tollowing Sta
ct technical information for the protective clothing item along with a specific temperature range
ct:

product has been conditioned at a different set conditions than specified in ISO(16602. Corn
performed at [list conditions in terms of temperature (°C) and relative humidity (%)}

Conditioning by wearing

hg shall be worn and the test subjects shall perform three series ofthe exercises in Procedure
ng shall be performed using test subjects whose body measurements correspond to + 5 % of th

.

Leak tightness

be performed on two chemical protective suits.

Inward leakage

ical protective suits shall not' have an inward leakage greater than 0,05 %. Type 1b chemical p
be tested for inward leakage when the facemask is not permanently joined to the suit, and sha
d leakage greater than/0,05 % in the ocular cavity of the mask. Inward leakage testing shall be
ample clothing items. A separate test subject shall be used for each test.

Liquid penetration resistance (jet test)

3 chémical protective clothing shall be conditioned by wearing according to Procedure C of
subsequently tested for liquid penetration resistance using a jet test in accordance with ISO

tement in the
for use of the

ditioning has

ical protective
C of Annex A.
E upper width
lothing being

cal protective

and Type 2
otective suits
I not have an
performed on

Annex A and,
17491:2002,

Meth

bd-C_shall show no penetration greater than three times the total calibrated stain area liqu

penetration

resistance testing shall be performed on two sample clothing items using a separate test subject for each test.

5.7

Liquid penetration resistance (spray test)

Type 4 chemical protective clothing shall be conditioned by wearing according to Procedure C of Annex A and,
when subsequently tested for liquid penetration resistance using a spray test in accordance with ISO 17491:2002,
Method D1, shall show no penetration greater than three times the total calibrated stain area. Liquid penetration
resistance testing shall be performed on two sample clothing items using a separate test subject for each test.

© 1SO 2007 — All rights reserved
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5.8 Resistance to penetration by airborne solid particles

Type 5 chemical protective clothing shall meet the requirements of ISO 13982-1, when tested according to
ISO 13982-2.

5.9 Limited liquid penetration resistance (modified spray test)

Type 6 chemical protective clothing shall be conditioned by wearing according to Procedure C of Annex A and,
when subsequently tested for limited liquid penetration resistance using a modified spray test in accordance with
ISO 17491:2002, Method F, using a 1 min exposure, shall show no penetration greater than three times the total
calibrated stain area. Liquid penetration resistance testing shall be performed on two sample clothing items using
a separate tTt subject for each test.

5.10 Practical performance

When tested|for practical performance using both Procedures A and B in accordance with Annex A, Type 1 or 2
chemical profective suits and clothing shall meet the following criteria.

a) Al cher:l\fical protective suits and full-body chemical protective clothing shall oty restrict the test sybject
from performing any task.

b) During the practical performance test, the test subject shall be asked 4o read a sign with four lgtters
100 mm(high and 20 mm wide selected at random at a distance of 6)m. For chemical protective clgthing
with hodds that are not at a fixed distance from the wearer’s eyes, the hood/visor shall be worn in the
typical wearing position.

c) The follpwing attributes shall be subjectively assessed by\the wearer and recorded, only if any ¢f the
following items prevent the wearer from carrying out any:exercise of the practical performance test:

— harmpess comfort;

— secyrity of fastenings and couplings;

— accessibility of controls and pressure gauge (if fitted);

— clar]ty of vision from the face(piece or visor;

— peripheral vision in case-of chemical protective suits and clothing fitted with visors
— clothing comfort;

— eask of speech transmission;

— any|other comments volunteered by the wearer.

The practical performance test shall be performed on two separate chemical protective suits or clothing items with
one of the tests performed on the chemical protective suit or clothing item after temperature conditioning (see 5.2).
Testing shall be permitted at other conditions when needed for the intended use area.

Type 1a, Type 1b, Type 1c suits shall fulfil the leaktightness requirements of 5.4.

5.11 Face piece

If a Type 1a or Type 1b chemical protective suit uses a full face piece, the face piece shall meet the Class 2 or
Class 3 requirements of EN 136:1998.

8 © 1SO 2007 — All rights reserved
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If a Type 1b chemical protective suit incorporates a full face piece bonded or fixed in such a way that the
connection is integral to the suit, the system of joining the full face piece shall not interfere with the face to mask
seal or any other function of the face piece when tested as specified in the practical performance test (see 5.10).

If the face piece is attached to a Type 1b chemical protective suit in a non-permanent manner, the sealing
mechanism shall be tested for liquid penetration resistance using a jet test in accordance with ISO 17491:2002,
Procedure C, and shall show no penetration greater than three times the calibrated stain area. Two samples of
face piece to suit joints shall be tested after temperature conditioning (see 5.2).

5.12 Airline pass-through for use with self-contained breathing apparatus

If the
the s
test s

If the

instal
sepa

5.13

5.13.

The
perfo
conn

If a npobile high-pressure air supply is to be used, it shall comply with EN 14594:2005, 6.10. If a st

press
chem

The air delivered by the air supply systemshould conform to local regulations for breathing air qu

5.13.

The
perfo
desig

I General

Type 1a chemical protective sult Is fitted with an airline pass-through, the pass-through ang, ¢
Lit and body shall be evaluated as part of the practical performance test (see 5.10) and shall n
ubject from completing any tasks.

Type 1a chemical protective suit is fitted with an airline pass-through, the pass-throtgh shall
ation strength as specified in the pass-through and assemblage strength test-in’ Annex B,
ate from the suit material under an applied force of 1 000 N. Two specimen pass-throughs shal

Air-supply system

air supply system for Type 1c and Type 2 chemical protective suits shall be evaluatec
'mance requirements related to the air supply system and its components, including the g
pctions.

ical protective suit. Two separate chemical protective suits shall be evaluated.

R Couplings

bquipment shall be constructed so that any twisting of the hoses and tubes does not aff
‘mance of the suit or respiratory equipment, or cause the hoses or tubes to become disco
n of the coupling shall’ be such as to prevent unintentional interruption of the air supy

bnnections to
bt impede the

be tested for
and shall not
be tested.

for specific
ouplings and

btionary high-

ure air supply is to be used, it shall comply with\the performance criteria specified by the manufacturer of the

Blity.

ect the fit or
hnected. The
ly. Where a

handioperated connection is fitted to the outlet of the compressed air tube, it shall incorporate p self-sealing
coupling to seal the air supply to the suit.

Couplings shall-bg evaluated as part of the practical performance (see 5.10).

5.13.3 Connections

Components—of the rncpirafnry prnfnr\fi\/n nqnipmnnf shall he rnar’lily enparafnr{ for r‘lnaning, ox. ination and

testing. All demountable connections shall be readily connected and secured, where possible by hand. Any
means of sealing used shall be retained in position when the joints and couplings are disconnected using normal
maintenance.

Connections shall be evaluated as part of the practical performance (see 5.10).

5.13.4 Connections strength

The connection between the compressed air supply tube and the chemical protective suit, including attachments,
thread parts, belt, or other parts, or means of stabilizing the suit to the body shall not separate when tested in
accordance with EN 14594:2005, 7.2 and 7.6. Two separate connections shall be evaluated.

This evaluation should be performed before the inward leakage test.
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5.13.5 Performance of pass-through system

The complete pass-through system shall deliver a minimum of 300 I/min at 550 kPa (5,5 bar). If the manufacturer
specifies a minimum flow rate and pressure, the pass-through system shall be evaluated at the alternative flow

rate and pres

sure. Two separate pass-through systems shall be evaluated.

5.14 Breathing hose and ventilating hose

5.14.1 General

Type 1c and

Type 2 chemical protective suits shall be evaluated for specific performance requirements rela

ed to

the breathing
internally and

Type 1b che
hose when t
cylinder is feq

Two sample

hose. If provided on Type 1c and Type 2 chemical protective suits, the breathing hose may-/be
or externally.

mical protective suits shall be evaluated for specific requirements related to the exteinal vent
e self-containing breathing apparatus is worn outside the suit and air from the breathing app4
into the suit for ventilation.

Chemical protective suits shall be evaluated

5.14.2 Extefnal breathing hose

If fitted with 4
suits shall bd

n external breathing hose, the external breathing hose for Type c and Type 2 chemical prot
of sufficient flexibility to enable the wearer to carry out alktasks and permit free head movd

when evaluated as part of the practical performance test (see 5.10).

The hose sh

When tested
external bred
system shall

puld not be of a length that would enable it to be easily caught on obstructions.
for strength in accordance with EN 14594:2Q05, 7.4, the connections between the suit an

be tested after temperature conditioning«(se€ 5.2).

5.14.3 Resigtance to collapse of external breathing hose

When tested
breathing hos

at a force of (50 + 2,5) N infaccordance with EN 14594:2005, 7.5, the air flow through the ex|
e shall not be reduced by more than 5 %. The external breathing hose shall not show a perm

deformation greater than 20 % of the original diameter. Two external breathing hoses shall be evaluated fq

performance

after temperature cohditioning (see 5.2).

5.14.4 Inter

al breathing'hose

When tested|at a force.of (50 = 2,5) N with the method described in EN 14594:2005, 7.6, the connections
internal breathing, hese shall withstand a pull test of (50 + 2,5) N both before and after temperature conditi

(see 5.2). 0

specimen for each condition shall be tested.

fitted

lating
ratus

bctive
ment

d the

thing hose shall withstand a pull test of 250°'N. One system shall be tested as received. A sg¢cond

fernal
Anent
r this

pf the
oning

5.14.5 Resistance to collapse of internal breathing hose

When tested at a force of (50 + 2,5) N in accordance with EN 14594:2005, 7.5, the air flow through the internal
breathing hose shall not be reduced by more than 5 %. The internal breathing hose shall not show a permanent
deformation greater than 20 % of the original diameter. At least two internal breathing hoses shall be evaluated
for this performance after temperature conditioning (see 5.2).

5.14.6 External ventilating hose

If fitting with an external ventilated hose, the external ventilating hose of Type 1b chemical protective suits shall be
of sufficient flexibility to enable the wearer to carry out all tasks and permit free head movement when evaluated
as part of the practical performance test (see 5.10).

10 © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=75f9010e6ddd9a1f8673c69cf8df40b8

ISO 16602:2007(E)

The hose should not be of a length that would enable it to be easily caught on obstructions.

When tested for strength in accordance with EN 14594:2005, 7.4, the connections between the suit and the
external ventilating hose shall withstand a pull test of 250 N both before and after temperature conditioning (see
5.2). Two specimens shall be tested.

5.14.7 Resistance to collapse of external ventilating hose

When tested at a force of (50 £ 2,5) N in accordance with EN 14594:2005, 7.5, the air flow through the external
ventilating hose shall not be reduced by more than 5 %. The external ventilating hose shall not show a permanent
deformation greater than 20 % of the original diameter. Two external ventilating hoses shall be evaluated for this

perfo
5.15

5.15.
The f

to the
shall

5.15.

I General

‘mance after temperature conditioning (see 9.2).

Air flow rate

ow rate and distribution of air into the Type 1c and Type 2 chemical protective suits shall not g
wearer by local cooling when evaluated as part of the practical performance test (see 5.10).
be tested with one of the devices tested after temperature conditioning(see 5.2).

P Continuous flow valve

A co

the wearer to supply air as required when evaluated as part of the practical performance test (se
minimum air flow rate shall be measured at the delivery pressure specified by the manufacturer. The|

flow
lengt
respe
Speci
shall
Speci

5.15.

Type

minimum design flow rate iS_exceeded prior to each use. Type 1c and Type 2 chemical protective

fitted

mininum design flow ratéis not being achieved. The air-supply system of Type 1c and Type 2 chem

suits

If an
soun

tinuous flow valve, when fitted in Type 1c and Type 2 chemical protective suits, shall be easil

ate shall be measured at the delivery pressure specified by the manufacturer. The maximum
n of the compressed air supply tube shall be used for the evaluation of the minimum and m
ctively. The continuous flow valve shall not-be able to deliver less than the minimum des
fied by the manufacturer when tested as specified in overall suit air flow test in Annex C. The
enable the wearer to adjust the air flow-rate in the limits of the minimum and the maximum
fied by the manufacturer when tested:

B Warning and measuring facilities

with a warning device_that immediately draws the attention of the wearer to the fact that the n
shall provide asmeans for checking the correct functioning of the warning facility.

Audible warning device is fitted to the air supply system of Type 1c and Type 2 chemical proteg
| pressure level at the wearer's ears of the warning device shall be in the range of 85

(A-w

ighted). The frequency range of the warning device shall be between 2 000 Hz and 4 000 Hz.

ause distress
Two devices

y adjusted by
e 5.10). The
maximum air
And minimum
aximum flow,
ign flow rate
control valve
air flow rate

1c and Type 2 chemical‘protective suits shall be provided with a means to check that the manufacturer's

suits shall be
anufacturer's
cal protective

tive suits, the
dB to 90 dB

The warning and measuring facilities shall be evaluated as part of the practical performance test (see 5.10) and in
accordance with EN 14594:2005, 6.11. A total of two devices shall be tested with one of the devices subjected to
temperature conditioning (see 5.2) prior to testing.

5.15.4 Compressed air supply tube

The compressed air supply tube for Type 1c and Type 2 chemical protective suits shall comply with
EN 14594:2005, 6.12.
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5.16 Exhaust assemblage

Type 1a, Type 1c and Type 2 chemical protective suits shall be provided with an exhaust assemblage that may
consist of one or more exhalation valves. Type 1b chemical protective suits shall be fitted with an exhaust
assemblage if the exhalation valve of the respiratory protective equipment is not free to discharge directly to
atmosphere, or where supplementary air for ventilation is supplied to the suit.

NOTE

into the suit, to release air trapped in the suit when it is donned.

It may be necessary to add an exhaust valve to Type 1b suits, even if the respiratory air does not discharge

When individual exhaust valves are tested as specified in the exhalation valve leakage test in Annex D, the

pressure cha

nae-cshall not axceed 01 kPa in 1 min Twao avhaust valvace chall ha tactad
Hge-SramrRot-exceeau o HH—Wo-ExXrauStYanveS-SHamrBeteStea:

5.17 Pressjre in chemical protective suit

When Type

maximum in
protective su
flow test leak
Type 1b cher

5.18 Inhals

5.18.1 Breaf

If the breathi
shall meet 6.

a chemical protective suits are tested as specified in the overall suit airflow test in”Annex (
ernal suit pressure shall not exceed 100 mm water column height (1,0 kPa)~and the che
t shall not have a pressure drop of more than 20 % during the 4 min test period during the pq
tightness test. Two chemical protective suits shall be tested after temperature conditioning (see
nical protective suits shall only be tested when an exhaust assemblage is.fitted.

tion air
hing resistance

ng air is taken directly from Type 1c and Type 2 chemical protective suits, the breathing resis
18.2.1 and 6.18.2.2 of EN 14594:2005 when tested innaccordance with EN 13274-3:2001, meth

adjustment E|
facemask, t

when the suit is fitted over the appropriate headform and manikin body. If the air is supplied tg
e breathing resistance shall meet 6.18.1.1{~and 6.18.1.2 of the requirements specifi

EN 14594:2005 when tested in accordance with EN 13274;3:2001, method 2, adjustment E.

5.18.2 Carbpn dioxide content of inhalation air

The carbon dioxide content of the inhalation air shall comply with EN 14594:2005, 6.19, when the suit is fitted
the appropriate headform and manikin body,

5.18.3 Nois

The noise as
tested at the

6 Perfor

associated with the air supply to the suit

sociated with the. air supply shall comply with the requirements of EN 14594:2005, 6.16.2.5,
manufacturer'ssmaximum design flow rate. Two air supply systems shall be evaluated.

mance requirements of chemical protective clothing materials

C, the
mical
st-air
5.2).

tance
od 2,
a full
pd in

over

when

6.1 Gene

dl

Chemical protective clothing materials shall be tested in accordance with the requirements provided in Table 3 for
its classified type.

12
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Table 3 — Performance requirements for materials

Sub- i . Type of chemical protective clothing
clause Specific requirement
1a 1b 1c 2 3 4 52 6
6.5 Permeation resistance X X X X X ); — —
6.6 Resistance to penetration by liquid under - . . . . b . -
pressure

6.7 Particulate penetration resistance — — — — — — — —
6.8 Liquid penetration resistance — — — — — — — X
6.9 Liquid repellency — — — — — — — X
6.10 |Tensile strength X X X X X X — X
6.11 [ Tear (trapezoidal) resistance X X X X X X — X
6.12 [Puncture resistance X X X X X X — X
6.13 | Burst strength X X X X X X — X
6.14 | Abrasion resistance® X X X X X X — X
6.15 |Flex cracking resistance® X X X X X X — X
6.16 |Resistance to flame X X X X X X — X

a  Type 5 performance is defined by ISO 13982-1.

b Hither permeation resistance test or test for resistance to penetration'by liquid under pressure shall be applied.
¢ Abrasion and flex cracking resistance are conducted using, anvend point consistent with the expected integrity of the clothing material.
Typeq 1, 2 and 3 clothing materials are evaluated for an end point.Using a pressure test; Types 4 and 6 clothing materials gre evaluated for
visualldamage.

6.2 | Preconditioning

All chemical protective clothing~materials shall undergo five cycles of cleaning in accordapce with the
manyfacturer's instructions before™ testing if the manufacturer's instructions indicate that the clothing can be
cleaned. However, clothing @nd assemblies, which according to the manufacturer’s instructions can be cleaned
only [ess than five times{-shall undergo only as many cycles of cleaning as indicated by the mjanufacturer’s
instructions.

6.3 | Conditioning

All samples.shall be conditioned by storage at (23 + 3) °C and (60 + 10) % relative humidity for pt least 24 h.
Testing.of\samples shall commence within 10 min of removing the sample from the conditioning atstphere.

6.4 Testing temperature

Unless otherwise specified, all testing shall be conducted at the same conditions used for conditioning, (23 + 3) °C
and (60 + 10) %, as specified in 6.3.

6.5 Permeation resistance

6.5.1 General

When tested in accordance with ISO 6529:2001, Method A (liquids) or Method B (gases), the chemical protective
clothing material average time to reach a cumulative permeation of 150 ug/cm? shall be classified according to the
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levels of performance provided in Table 4 for each chemical tested. If Class 6 performance is achieved, the total
cumulative permeation at 480 min shall be reported.

NOTE Information on the use of cumulative permeation mass is provided in Annex E.
Materials used in Types 1, 2 and 3 chemical protective clothing shall achieve at least Class 3 performance against
at least one of the chemicals listed in ISO 6529:2001, Annex A. The results shall be reported in the

manufacturer's product technical information as specified in 10.3.

Permeation resistance data should be reported for at least all the chemicals listed in ISO 6529:2001, Annex A.

Where t(_asti is—performed agqi;‘.st chcmica!_s knewn—tohave-high !cv_c!s ef—skdin t_oxicity, a—lewer—cumuylative
permeation mass shall be specified and the time to reach that cumulative permeation mass shall be-fepgorted
with the notaftion that a different cumulative permeation mass is used for the reporting of chemical permgation
resistance.

Materials uspd in Type 4 chemical protective clothing — unless tested and classified according to 6|6 for
resistance tq penetration by liquid under pressure — shall achieve at least permeation ‘resistance Class 1
performance|against the specific chemicals indicated by the manufacturer. The results shall be reported |n the
manufacturef’'s product technical information as specified in 10.3.

If requested,|the chemical protective clothing material may also be tested for other liquid chemicals with the
results classffied to the levels of performance provided in Table 4 and reported in the manufacturer's prpduct
technical infqrmation as specified in 10.3.

Table 4 — Classification of permeation resistance ‘according to time to cumulative
permeation of 150 pg/cm?

Class Time to cumulative permeation of 150 pug/cm?2
min
6 > 480
° > 240
4 > 120
° > 60
2 > 30
! =10

6.5.2 Clasgification of permeation resistance by breakthrough time (optional)

In addition to classifying the permeation resistance of the chemical protective clothing material according to
average time to reach a cumulative permeation of 150 ug/cm?, the option of classifying the material according to
the normalized breakthrough time using a permeation rate of 0,1 ug/cm2min, or the normalized breakthrough time
using a permeation rate of 1,0 ug/cm2min, or both normalized breakthrough times, may be chosen. The chemical
protective clothing material average normalized breakthrough times shall be classified according to the levels of
performance provided in Table 5. The results shall be reported in the manufacturer's product technical information
as specified in 10.3.
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Table 5 — Classification of permeation resistance according to normalized breakthrough time

(optional)
Class Normalized breakthr.ough detection time
min
6 > 480
5 > 240
4 >120
3 > 60
2 > 30
1 >10

6.6 | Resistance to penetration by liquid under pressure

When tested in accordance with 1ISO 13994:2005, Method E, the chemiical protective clothing maferial average
penefration pressure shall be classified according to the levels of performance provided in Table 6. Materials used
in Type 4 chemical protective clothing — unless tested and classified according to 6.5 for permeatipn resistance
against specific chemicals indicated by the manufacturer — shall achieve at least Class 3 perfornfance against
three|of the liquid chemicals listed in ISO 6529:2001, Annex A. The manufacturer shall indicate which three of the
liquid| chemicals shall be tested. These results shall sbe" reported in the manufacturer's product technical
information as specified in 10.3.

If requested, the material may also be tested for other liquid chemicals with the results classified| to the levels

of pgrformance provided in Table 6 and reperted in the manufacturer's product technical information as
specified in 10.3.

Table 6 — Classification of penetration pressure

Penetration pressure

kPa

Class

> 35
> 28

> 21

>14

Nl|w | »>|]OT| O

>7

1 >3,5

6.7 Particulate penetration resistance

Particulate performance of chemical protective clothing materials is not evaluated.
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6.8 Liquid penetration resistance

When tested in accordance with 1ISO 6530, using a liquid splash application within 10 s, the chemical protective
clothing material average penetration index shall be classified according to the levels of performance provided in
Table 8 for each chemical tested in Table 7. Performance of at least Class 3 for at least one of the chemicals
listed in Table 7 shall be required in order for a material to be classified as a Type 6 material. The results shall be
reported in the manufacturer's product technical information as specified in 10.3.

If requested, the material may also be tested for liquid chemicals other than those specified in Table 7 with the
results classified to the levels of performance provided in Table 8 and reported in the manufacturer's product
technical information as specified in 10.3.

Table 7 — List of minimum chemicals for penetration and repellency testing

Concentration Temperature of chemical
Chemical
mass fraction, % °C(x2°C)
Sulfuric acid 30 (aqueous) 20
Sodium hydroxide 10 (aqueous) 20
Butan-1-ol undiluted 20
o-Xylene undiluted 20
NOTE It is advisable that chemicals be of analytical purity.grade.

Table 8 — Classification of liquidpenetration resistance

Penetration index
Class
%
3 <1
2 <5
1 <10

6.9 Liquid repellency

When tested|in accordaneé-with 1ISO 6530, using a liquid splash application within 10 s, the chemical protgctive
clothing matgrial average ‘repellency index shall be classified according to the levels of performance provided in
Table 9 for each chemical tested in Table 7. Performance of at least Class 3 for at least one of the chericals
listed in Tablé 7 shdll be required in order for a material to be classified as a Type 6 material. The results shall be
reported in the‘manufacturer's product technical information as specified in 10.3.

If requested, the material may also be tested for liquid chemicals other than those specified in Table 7 with the
results classified to the levels of performance provided in Table 9 and reported in the manufacturer's product
technical information as specified in 10.3.
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Table 9 — Classification of liquid repellency

Repellency index
Class
%
3 > 95
2 > 90
1 > 80

6.10[ Tensile strength

When tested in accordance with ISO 13934-1, the average chemical protective clothing material tepsile strength
shall [pe classified according to the levels of performance provided in Table 10 based omthé lowest performing
matefial direction. The results shall be reported in the manufacturer's product technicakinformation as specified
in 10{4.

If the|chemical protective clothing consists of a combination of separate layers.of materials, all Igyers shall be
testefl together and the tensile strength shall be classified as described\ above unless the Igyer with the
highgst chemical barrier ruptures during testing. In this latter case, the-tensile load at which rypture occurs
shall pe used for classification.

Matefials used in Types 1 and 2 limited use chemical protective clothing shall achieve at least Class 3
performance. Materials used in Types 1 and 2 reusable chemical protective clothing shall achjieve at least
Class 4 performance. Materials used in Types 3, 4 and 6 ehemical protective clothing shall achieve at least
Class 1 performance.

Table 10 — Classification of tensile strength

Tensile strength
N

Class

> 1000
> 500
> 250
> 100

> 60

1 > 30

Nfw|hd]O|O®

6.11 Tearresistance

When tested in accordance with 1SO 9073-4, the chemical protective clothing material average tear resistance
shall be classified according to the levels of performance provided in Table 11 for each material direction.
The results shall be reported in the manufacturer's product technical information as specified in 10.4.

If the chemical protective clothing consists of a combination of separate layers of materials, all layers shall be
tested together and the tear strength shall be classified as described above unless the layer with the highest
chemical barrier tears during testing. In this latter case, the tear load of this barrier layer shall be used for
classification.

Materials used in Types 1 and 2 chemical protective clothing shall achieve at least Class 3 performance.
Materials used in Types 3, 4 and 6 chemical protective clothing shall achieve at least Class 1 performance.
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Table 11 — Classification of tear resistance

Tear resistance
N
> 150
> 100
> 60
>40
> 20

Class

Nlw|h|lOW|O

I > 10

6.12 Punciure resistance

When testeq in accordance with ISO 13996, the chemical protective clothing materiadl~average puncture
resistance shall be classified according to the levels of performance provided in Table 12. The results shpll be
reported in the manufacturer's product technical information as specified in 10.4.

If the chemigal protective clothing consists of a combination of separate layers of materials, all layers shpall be
tested together and the puncture resistance shall be classified as described_above unless the layer with the
highest chenpical barrier is punctured during testing. In this latter case, thefload at which puncture of this|layer
occurs shall pe used for classification.

Materials used in Types 1 and 2 chemical protective clothing shalkachieve at least Class 2 performpnce.
Materials used in Types 3, 4 and 6 chemical protective clothing shall achieve at least Class 1 performancg.

Table 12 — Classificatioh of puncture resistance

Puncture resistance

N

> 250

> 150

> 100

> 50

>10
>5

Class

S IN|WwW| RO

6.13 Burst|strength

When tested in accordance with ISO 13938-1, with a test ring of 50 cm?, the average burst strength of the
chemical protective clothing material shall be classified according to the levels of performance given in
Table 13. There is no requirement to measure height at burst or volume at burst. The results shall be reported
in the manufacturer’s product technical information as specified in 10.4.

If the chemical protective clothing consists of a combination of separate layers of materials, all layers shall be
tested together and the burst strength shall be classified as described above unless the layer with the highest

chemical barrier bursts during testing. In this latter case, the pressure at which bursting occurs of this layer
shall be used for classification.

Materials shall achieve at least Class 1 performance.
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Table 13 — Classification of burst strength

Burst strength
KPa

Class

> 850
> 640

> 320

W ||l |O

> 160

) )

[e]a)
oY

6.14

When tested in accordance with ISO 12947-2, using abrasive paper specified(iny Annex F and wi

press
numbk
Table

For Tl

the mpaterial specimen leakage test in Annex G. The material shall be considered to be damag

differ

1 min.

If the
teste
highs
failuri

For Tl
woulg

The
Speci

Mate
Mate

> 40

Abrasion resistance

ure of 9 kPa, the chemical protective clothing material abrasion resistance shall be classif
er of abrasion cycles which cause damage to the material according to<the levels of performant
14. Four specimens shall be tested and the performance classified*according to the lowest

vpes 1, 2 and 3 chemical protective clothing material, material’damage shall be determined 3
bnce between unabraded material and abraded material €xceeds 0,1 kPa (10 mm water colur
chemical protective clothing consists of a combination of separate layers of materials, all 1a
I together and the abrasion resistance shall be classified as described above unless the |
st chemical barrier fails first during testing@y In this latter case, the number of abrasion cy

b of this layer occurs shall be used for classification.

vpes 4, and 6 chemical protective 'clothing materials, material damage shall be determined 3
impact the required integrity ofithe chemical protective clothing.

performance of the materijal shall be classified according to the lowest level of performance
men. The results shall be, reported in the manufacturer's product technical information as specif]

rials used in Types™T and 2 chemical protective clothing shall achieve at least Class 3
fials used in Types 3, 4 and 6 chemical protective clothing shall achieve at least Class 1 pert

Table 14 — Classification of abrasion resistance

h an applied
ed using the
e provided in
single result.

s specified in
ed when the
nn height) for

yers shall be
pyer with the
tles at which

5 wear which

of any single
ed in 10.4.

berformance.
ormance.

Class Abrasion cycles to specified damage

©I1SO

6 > 2000
> 1500
> 1000
> 500
> 100

>10

5
4
3
2

1
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6.15 Flex cracking resistance

When tested in accordance with ISO 7854:1995, Method B, the chemical protective clothing material flex cracking
resistance shall be classified using the number of flexing cycles which cause damage to the material according to
the levels of performance provided in Table 15. Six specimens (three in longitudinal and three in transversal
direction) shall be tested and the performance classified according to the lowest single result.

Additional testing at a test temperature of —30 °C with classification of the material’'s performance to Table 16 shall

be permitted

as an option.

For Types 1, 2 and 3 chemical protective clothing material, material damage shall be determined as specified in

the material g

between unflg

If the chemio
tested togeth
the highest @
failure of this|

For Types 4
which would

The perform
specimen. T
10.4. Materig
performance
additional, of

Materials usg
for flex crackl

testing is carfied out.

flex cracking
testing is car

bxed material and flexed material exceeds 0,1 kPa (10 mm water column height) for 1 min.

al protective clothing consists of a combination of separate layers of materials, all layets sh
er and the flex cracking resistance shall be classified as described above unleSs ‘the laye
hemical barrier fails first during testing. In this latter case, the number of flexing cycles at
layer occurs shall be used for classification.

and 6 chemical protective clothing material, material damage shall be determined visually as
pffect the required integrity of the chemical protective clothing.

ance of the material shall be classified according to the lowest level of performance o
he results shall be reported in the manufacturer's product téchnical information as specif
Is used in Types 1 and 2 limited use chemical protective clothing shall achieve at least Cl
for flex cracking resistance, and at least Class 2 for flex cracking resistance at —30 °C
tional testing is carried out.

ng resistance, and at least Class 2 for flex cracking resistance at —30 °C if this additional, op

[ence

bl be
- with
vhich

wear

f any
ed in
Ass 1
f this

d in Types 1 and 2 reusable chemical protective clothing shall achieve at least Class 4 performpance

tional

20

Materials us¢d in Type 3, 4 and 6 chemical protegctive clothing shall achieve at least Class 1 performange for
resistance, and at least Class 1 fer/flex cracking resistance at —30 °C if this additional, opfional
fied out.

Table 45— Classification of flex cracking resistance
Class Flexing cycles to specified damage
6 > 100 000
5 > 40 000
4 > 15000
3 5000
2 >2 500
1 >1 000
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Table 16 — Classification of flex cracking resistance at -30 °C

Class Flexing cycles to specified damage

6 >4 000

> 2000

> 1000
> 500

> 200

5
4
3
2

4

6.16

When tested in accordance with EN 13274-4:2001, Method 3 modified to the sample exposure

Table
“self-
more

The ¢
time
moltg

a
T LA%AY)

Resistance to flame

17, the chemical protective clothing material shall not form droplets' and shall
pxtinguishing”, i.e. it shall not be of a highly flammable nature and when tested shall not contin
than 5 s after removal from the flame. Three specimens shall be tested.

bs specified in Table 17. For the respective performance classsthe protective clothing material
n droplets and shall not continue to burn for more than 5 s fellowing removal from the flame.

Table 17 — Classification ‘of resistance to flame

fime given in

prove to be

e to burn for

hemical protective clothing material shall be classified for resistancé to flame based on the sample exposure

5hall not form

- flame
Sample is passed through the flame

Class Sample exposure time Observed ignition performahce
3 Sample is held in flame for § S No formation of molten droplets; burnir:i does not
2 Sample is held in flamefor1 s continue for more than 5 s following renfoval from

To ag

For Tl
the m

betwgen unexposed‘material and exposed material exceeds 0,1 kPa (10 mm water column height) fq

If the
teste
highe

hieve the classification,the-test sample shall pass the following leak tightness test after flame e
vpes 1, 2 and 3 chenfical protective clothing material, material damage shall be determined 3
aterial specimen leakage test in Annex G. The material shall be considered to be damaged wh
chemical protective clothing consists of a combination of separate layers of materials, all I3

st-chemical barrier fails first during testing. In this latter case, the sample exposure time at

Xposure.
s specified in
en difference
r 1 min.

yers shall be

] together and the flame resistance shall be classified as described above unless the layer with the

which failure

of thi

5 Inynr occurs-shall be used for classification

For Types 4 and 6 chemical protective clothing material, ignition performance shall be determined visually as
indicated in Table 17 above. No material specimen leakage test is required and even formation of large holes
into the material by the flame does not disqualify the material.

©I1SO
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7 Performance requirements of chemical protective clothing components and
assemblies

71

General

The components and assemblies of chemical protective suits and clothing shall be tested in accordance with

the following

requirements as applicable.

7.2 Preconditioning

All chemical
the manufac
be cleaned.
cleaned only

manufacturef’

7.3 Cond

All samples
Testing of sg

7.4 Testin

Unless other]
7.5 Seam

7.51

Seams used
7.5.2.

Seams used
and clothing

Seams used
resistance ag

Chemical res

7.5.2 Seam strength

A sample of
performancels

Gengdral

,JIUtULrt;VU biUtilillg CUIMpuIicl Itb dlluI dDDUIIIIU“UD D;Id“ UIIUIUIQU ﬂVU bybicb Uf bicdlltllg au,uru'
urer's instructions before testing if the manufacturer's instructions indicate that the garmen
However, clothing and assemblies which according to the manufacturer’s instructions-ca
less than five times shall undergo only as many cycles of cleaning as indicated b
s instructions.

tioning

shall be conditioned by storage at (23 + 3) °C and (60 + 10) % relative.humidity for at least
mples shall commence within 10 min of removing the sample from thé conditioning atmosph

g temperature
Wise specified, all testing shall be conducted at (23 + 6) ®C’and (60 + 20) % relative humidity

in the construction of chemical protective clothing shall be tested for strength as specifi
in the construction of Type ta;Type 1b, Type 1c, Type 2, and Type 3 chemical protective
Shall be tested for permeation resistance as specified in 7.5.3.

in the construction ‘of Type 4 chemical protective clothing shall be tested for permg
specified in 7.5.3.orfor penetration pressure as specified in 7.5.4.

istance testing.of seams shall not be required for Types 5 or 6 chemical protective clothing.

each type of stralght seam constructlon shaII be tested in accordance with 1SO 13935 2

ng to
t can
n be
y the

24 h.
ere.

ed in

suits

ation

measured seam strength for aII types of seams tested The results shaII be reported in the manufacturers
product technical information as specified in 10.4.

NOTE

22

The test method described in ISO 13935-2 only is applicable to seams joining two pieces of material.
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Table 18 — Classification of seam strength

Seam strength
N

Class

> 500
> 300

> 125

W ||l |O

>75

) ¥
dn

0
A%

1 > 30

7.5.3] Seam permeation resistance

When tested as specified in 6.5 for permeation resistance, the average seam/Cumulative permeation shall be
classffied according to the levels of performance provided in Table 4 for each-chemical tested.

Seams used in Types 1, 2 and 3 chemical protective clothing shall achieve at least Class 3 pefformance on
the spme chemicals listed in ISO 6529:2001, Annex A, as shown inythe permeation testing of the protective
clothing material. The results shall be reported in the manufacturer’s‘product technical information as specified
in 10{3.

Seams used in Type 4 chemical protective clothing — unlesstested according to 6.6 for resistance {o penetration
by liquid under pressure — shall achieve at least Class 1 performance against specific chemicals| indicated by
the rhanufacturer. The results shall be reported inithe manufacturer's product technical information as
specified in 10.3.

Specjal gasketing, such as expandable PTEFE ‘sealant material, may be required in the test of pamples that
have[uneven profiles that create difficultiesin'sealing the permeation test cell.

7.5.4] Seam penetration resistance

When tested as specified in 6.6 for resistance to penetration by liquid under pressure, the ayerage seam
penejration pressure shall peg, classified according to the levels of performance provided in Table 6 for each
chenical tested.

Seanrs used in Type)4 chemical protective clothing — unless tested as specified in 6.5 fof permeation
resisfance against Specific chemicals indicated by the manufacturer like for the testing of the clothing material
— shgll achieve at least Class 3 performance on the same liquid chemicals listed in ISO 6529:2001, Annex A,
as shown_in=the penetration pressure testing of the material. The results shall be repprted in the
manufacturer's product technical information as specified in 10.3.

7.6 Integral visors

7.6.1 General

Where a visor is fitted as an integral part of a chemical protective suit or item of clothing, as distinct from a
respirator face piece that is joined to the suit or clothing, the visor shall meet the requirements provided in
7.6.3, 7.6.4, and 7.6.5. Integral visors of Type 1a, Type 1b, Type 1c, Type 2, and Type 3 chemical protective
suits or clothing shall also meet the requirement provided in 7.6.2.
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7.6.2 Permeation resistance

When tested as specified in 6.5 for permeation resistance, the visor average time to reach a cumulative
permeation of 150 ug/cm? shall be classified according to the levels of performance provided in Table 4 for
each chemical tested. Visors used in Types 1, 2 and 3 chemical protective clothing shall achieve at least
Class 3 performance on the same chemicals listed in ISO 6529:2001, Annex A, as shown in the permeation
testing of the material. The results shall be reported in the manufacturer's product technical information as

specified in 1

0.3.

7.6.3 Distortion of vision and field of vision

The visor sh@lmot distort the test subject's vision. It shall provide an acceptable field of vision when test

specified in §

7.6.4 Impa

When tested
material shal

7.6.5 Resif

When tested
shall not con

7.7

The permea
chemical prg
average timg
performance
protective cl
same perme
product tech

Standards rq
properties sh

7.8

When footw

clothing, the permeation‘resistance of footwear materials shall be measured as specified in 6.5 for perme

resistance.

reach a cumulative_pérmeation of 150 pyg/cm? shall be classified according to the levels of perform
provided in Table 4 for each chemical tested. Integral footwear used in Types 1, 2 and 3 chemical prot
clothing shall ‘he tested against the same chemicals as the clothing material, and shall meet the

Integral gloves

Integnal footwear

.10 for the practical performance test.

ct resistance

for impact in accordance with EN 14594:2005, 7.16, the visor shall not be daimaged, i.e. the
not be broken.

tance to ignition

in accordance with the procedure described in EN 13274-4:2001, Method 3, the visor mg
inue to burn after passing through the flame.

ion resistance of gloves, which are attached to Type 1a, Type 1b, Type 1c, Type 2 or T
tective suits or clothing, shall be measured as specified in 6.5 for permeation resistance an
to reach a cumulative permeation of 150 pg/cm?2 shall be classified according to the lev
provided in Table 4 for each chemical tested. Integral gloves used in Types 1, 2 and 3 che

ation resistance performance requirement. The results shall be reported in the manufact
hical information as specified in 1033«

all be reviewed to determing other appropriate performance levels.

ar are attachedvto Type 1a, Type 1b, Type 1c, Type 2 or Type 3 chemical protective su

bd as

visor

terial

pe 3
d the
bls of
mical

pthing shall be tested against the same-chemicals as the clothing material, and shall megt the

Lrer's

lated to other properties of\gloves including those for general performance and mechanical

its or
ation

he thinnest portions of the chemical protective materials shall be tested. The average tie to

ance

ctive
ame

permeation resistance performance requirement. The results shall be reported in the manufacturer's product
technical information as specified in 10.3.

Special gasketing, such as expandable PTFE sealant material, may be required in the test of samples that

have uneven

profiles that create difficulties in sealing the permeation test cell.

Standards related to other properties of footwear including those for general performance and mechanical
properties shall be reviewed to determine other appropriate performance levels.

24
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Glove and footwear assemblage strength

When tested as specified in Annex B for the pass-through strength and assemblage strength test, the strength
of joints and assemblies between the chemical protective suit or clothing and detachable parts, such as
between gloves and sleeves, and footwear and trouser ends, shall provide passing performance. The results
shall be reported in the manufacturer's product technical information as specified in 10.4.

8 Labelling

The protective clothing shall include a label that shall be permanently attached to the chemical protective

clothing in a conspicuous location and shall include at least the following information in letters at

high:

e name, trade mark, or other means for identifying the manufacturer;

e manufacturer's type number, identification, or model number for the suit oriclothing;
e type of chemical protective clothing [e.g. Type 1a; Type PB(3); etc.];

reference to this International Standard (ISO 16602);

e year of manufacture, and also the month of manufacture)if/the expected shelf-life of tf

east 1,5 mm

e clothing is

Iess than 24 months: this information may be marked on.every commercial packaging unfit instead of

h) ¢

Cons

eing marked on every item of clothing;
e size range as defined in ISO 13688;

e pictograms shown in Figure 1 showing that'the protective clothing is for protection agair
nd that the manufacturer's instructions should' be read;

are pictograms in accordance with IS©,3758.

ideration should be given to suitable additional marking.

©I1SO
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9 Instructions for use

The manufacturer shall provide instructions with every chemical protective suit or clothing item or shall
alternatively provide instructions with at least every commercial packaging unit. The purpose is to guarantee
that the wearer is confronted with these instructions.

The instructions shall contain the information given on the label and at least the following information, as

applicable:

a) pre-use information:

— safeg
—  limif
— met

—  type
self;

— for
and

— ifaf
be v

— clos
— visO
—  rec(
— exp

— war,

ty considerations;
ations of use;
hods for marking clothing for identification or visibility;

of respiratory protection with which the clothing is designed for use,“if applicable
contained breathing apparatus);

'ype 1c and Type 2 equipment, the manufacturer shall specify the«required air supply pre
flow range necessary to maintain adequate protection;

plicable, a statement to specify additional personal protective)equipment with which the suit
vorn, and how to attach or connect them, to achieve the claimed performance classification;

ure lubricants, if applicable;

r/face piece antifog agents or procedures;
mmended undergarments;

bcted shelf life if aging can occur;

fanty information;

b) preparalion for use:

— sizi
— test
—  recq
c) inspectig

d) don/doffi

g and adjustment procedures;

5 to be carried out-bythe wearer before use (if applicable);
mmended storage practices;

n frequency and details;

ng/procedures;

(e.g.

ssure

shall

e) mainten

ance and cleaning:

— cleaning instructions and precautions with a statement advising users not to use clothing or
ensembles that are not thoroughly cleaned and dried;

— maintenance criteria and methods of repair where applicable;

— decontamination procedures, where practical and if applicable;

— all other relevant additional information on cleaning and disinfection (e.g. disinfecting agents to be
used, maximum number of cleaning cycles, re-application of treatments);

26
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retirement/disposal criteria and considerations:

conditions or factors that significantly reduce the protective qualities of the chemic
clothing;

disposed of as hazardous waste in accordance with national regulations).

al protective

if applicable, disposal (contaminated chemical protective clothing may be harmful and should be

The manufacturer shall provide illustrations, part numbers, technical information and other detail as necessary.

The manufacturer shall provide warnings, if appropriate, to provide information against possible problems with

the upeof thetlothingorformisuse munsuitabte environments:

10 Product technical information

10.1| Information to be made available

Uponl the request of the purchaser, the manufacturer shall make availableCall test results and ¢lassifications
requifed by this International Standard. This information may be combined with'the instructions for uge (Clause 9).
10.2| General product information

A complete description of the product shall be given as to materials, component parts and assembplies.

10.3| Chemical resistance information

All chemical resistance test data shall be provided:iin a table for each material or seam tested| These data
shall finclude a list of chemicals and chemical products (specifying the chemicals and their concgntrations) to
which the protective clothing has been tested or a reference to where this information can|be obtained
(e.g. manufacturer's telephone/fax numbery):;Information on the chemicals should include the idéntification of
thosg chemicals that are known to be readily absorbed through the skin.

Permleation resistance data shall include the average time to a cumulative permeation of 150 pugfcm? and the
performance level for each chemical tested. Reporting of the average, maximum or steady-state permeation
rate ¢r normalized breakthrough-time shall be optional.

Penetration pressure data-shall include the average penetration pressure and the performance Ievel for each
chemical.

Penetration resistance data shall include the average penetration index and the performance Ig¢vel for each
chenical.

Repdllency'data shall include the average repellency index and the performance level for each chemical.

In principle, the use of the clothing shall be restricted to the chemicals listed, but if the list represents only a
selection of the available information, then this shall be clearly stated and the reference to where additional
information can be obtained shall be mentioned (e.g. a separate brochure, the manufacturer's telephone or
fax number, a web site on the internet).

10.4 Other test information

All other test data required by this International Standard shall be provided in a table of performance showing
the test result(s) used for classification and the respective level of performance.
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Annex A
(normative)

Test subject exercises for practical performance evaluation

A.1 Procedure A

The following

a)
b) Duck sq
c)

right ang
d)

Extend 4
e) Stande

and retu
f)
g) Walk aqg
h) Crawl of
A.2 Proce

The following

a)

b)

f)

)]

28

Kneel on left knee, kneel on both knees, kneel on right knee, stand. Repeat exercise four times:

Stand efect. With arms at sides, bend body to left and return, bend body forward @nd return, bend bqg

Stand efect. Extend arms overhead in the lateral direction, then bend elbows:. Repeat exercise four t

Stand efect. Reach arms across chest completely to opposite sides. Repeat exercise four times.

Individually lift four standard”shipping containers filled with a non-hazardous material weighing 1

The box

Place a
distancg
location

exercises shall be performed as part of Procedure A:

Liat, pivot right, pivot left, stand. Repeat exercise four times.

return. Repeat exercise four times.

rms overhead in the frontal direction, then bend elbows. Repeatyexercise four times.

ect. Extend arms perpendicular to the sides of torso. Twist-torso left and return, twist torso
In. Repeat exercise four times.

istance of 100 m, or walk in place for a minimum duration of 3 min.

hands and knees for a distance of 6 mj-or crawl in place for a minimum duration of 1 min.

dure B

activities shall be performed as part of Procedure B:

bs shall be constiucted of fibreboard and have a volume of no less than 0,03 m3.

200 | steel drum that is filled with 100 kg of non-hazardous material on a hand truck and m
of 8 m..Remove drum from hand truck. Replace drum on hand truck and move back to of
Remoyve drum from hand truck.

dy to

mes.

right

0 kg.

bve a
ginal

Uncaoil a

nd_coil two hoses, connect and disconnect both couplings. The hoses shall be 25 mm odtside

diameter rubber hoses. One hose shall have a screw-type connection on both ends. The other hose shall
have a quick disconnect fitting on both ends.

Open and close an overhead valve. The valve shall have a diameter of 200 mm and shall be vertically
positioned at the height of the test subject.

Remove and install a bolt with a wrench. A 250 mm long crescent wrench shall be used with a 12 mm
diameter bolt.

Remove and install a screw with a screwdriver. A 250 mm long slotted screwdriver shall be used with a
9 mm diameter screw.

Climb to

the fifth rung of a ladder. The ladder shall be a 3 m or longer ladder.
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Procedure C

The following activities shall be performed as part of Procedure C:

A practical test shall be carried out by a human test subject. If more than one size of chemical protective suit
is manufactured, the test subject will be asked to select the appropriate size according to the manufacturer's
information leaflet. If applicable, the test subject shall also wear additional personal protective equipment, as
specified in the manufacturer’s instructions.

The test shall comprise three repetitions, at moderate speed, of the “seven movements” sequence described
below.

Starting from a standing position in each case, carry out the following movement sequence:

— 1l{lovement 6: stand with feet shoulder width apart, arms at side; raise arms until they are

If the
move

Suits
adis

— Iovement 4: kneel on right knee, place left foot on floor with left knee bent (90 + 10)°; to
i

ovement 1: kneel on both knees, lean forward and place both hands on the floor\(45 + 5)

cm in front of

e knees; crawl forward and backwards on hands and knees for a distance.ofythree m¢tres in each

irection;

ovement 2: climb a vertical ladder at least four steps, rungs to be as encountered on a typ
rms fully upwards;
ight hand to toe of left shoe; repeat movement with alterhate posture, i.e. by kneeling on
lacing the right foot on the floor with knee bent at 90°;

ovement 5: extend arms fully in front of body, loek thumbs together, twist upper body (90 4

ight;

oor in front of the body; squat down as far as possible;

ovement with alternate posture*by alternating arms.

test subject is not able te‘perform one or several movements due to the hindrance of the
ments result in substantial damage to the suit, the suit will be disqualified for further testing.

equipped with avisor shall also pass the tests specified in 7.6 before further testing. Failure
hualification for-further testing.

cal ladder;

ovement 3: position hands at chest level, palms out; reach directly,overhead; interlock thymbs, extend

ich thumb of
eft knee and

10)° left and

arallel to the

ovement 7: kneel as in movement 4, left arm hanging loosely at side; raise arm fully ovefhead; repeat

suit or if the

will result in

©I1SO
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Annex B
(normative)

Pass-through strength and assemblage strength test

B.1 Pass-through installation

The pass-thrlough or assemblage shall be installed in accordance with the manufacturer's instructions
glove or footpvear item is not strong enough to apply the necessary force, then an item that can withstan
force withoutjdamage shall be substituted.

B.2 Test specimens

For pass-thrpugh specimens, the specimen shall include the pass-through installed in a 150 mm cir
garment matgrial. Glove assemblages shall include the glove, point of attachment.and 300 mm of the clq
sleeve beyophd the point of attachment. Footwear assemblages shall inclide the footwear item, po
attachment gnd 300 mm of the clothing trouser end beyond the point of attachment.

B.3 Specimen set-up on testing apparatus

.If a
i this

tle of
thing
nt of

The pass-thrpugh, glove, or footwear specimen shall be attached to the movable clamp of a constant rate-of-

extension tensile testing machine while the other end shall:b€ attached to the fixed clamp of the tensile te
machine. For gloves, the base of the glove shall be attached. For footwear, the footwear, the upper area
be attached|50 mm away from the assemblage or joint. The garment material end of the pass-th
specimen shgll be secured in a circular clamp that holds the pass-through parallel to the direction of p
the tensile tejsting machine. The sleeve or trousérend portions of glove and footwear assemblage specirn
respectively,[shall be secured in a clamp so as to prevent slippage of the garment material and allow the
or footwear ifem to be pulled parallel to the.direction of pull by the tensile testing machine.

B.4 Procddure

Apply the specified force dongitudinally at a rate of (300 + 10) mm/min. Record the force measur
breakage. If the pass-through or assemble breaks or separates, the item shall fail the test. For pass-th
installed in ghemical pretective suits, the applied force shall be at least 1 000 N. The force shall be at
1 000 N for life-lines;~250 N for equipment attachment points, 150 N for exhalation valves and 100 N for
and gloves.

sting
shall
ough
LIl by
nens,
glove

pd at
ough
least
boots
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Annex C
(normative)

Airflow resistance test

Principle

The ¢hemical protective suit shall be subjected to an inward flow of air and the resulting pressu

suit S
300 |
addit

C.2

A minimum of two chemical protective suits shall be evaluated with one-chemical protective su
tempprature conditioning (see 5.2).

C.3

C.3.

A comnector, installed in the chemical protective suit, capable of accommodating the attachmen

hose
prote|
sleeVv
conn
respi

hall be measured. Type 1a and Type 1b chemical protective suits shall be tested at™an in
min. Type 1c and Type 2 chemical protective suits shall be evaluated at the maximum des
on to 300 I/min. The pressure in the suit shall not exceed 1,0 kPa.

Test specimens

Apparatus

Connections

from a pressurized air source shall be.iqstalled for example in the mid-torso region of
ctive suit to be tested as indicated im\Eigure C.1. Alternatively, a fixture shall be installeg
e end replacing the glove. The conhéctor and airline hose shall allow an airflow rate of 6
pctor used in this test shall be permitted to be a standard airline connection that is use
atory equipment.

re inside the
ward flow of
ign airflow in

t tested after

of an airline
the chemical
through the
DO I/min. The
d with airline

Key

1 pressure gauge
2 flow meter

3 compressed air source

©I1SO

Figure C.1 — Schematic test configuration for measuring maximum suit internal pressure
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C.3.2 Flow meter

A flow meter capable of measuring airflow rates of 0 I/min to 1 000 I/min, with an accuracy of + 25 I/min shall be
used on the airline hose.

C.3.3 Pressure gauge

A pressure gauge capable of measuring pressures from 0 kPa to 2,5 kPa, with an accuracy of + 0,025 kPa
(0 mm to 250 mm water column) shall be attached via a second suit wall connector at the very top of the
chemical protective suit.

C.4 Procedure

Install the twp connectors in the suit at the locations described in C.3.1 and C.3.3.
During the tgst, attach the pressure gauge specified in C.3.3 to one connector on the chemical protectivg suit.
Plug the othgr connector. During the test, apply a soapy water solution around the edges of the connectprs to

assure that rfo leakage occurs through the installed suit wall connectors.

Connect the|suit to a pressurized air source capable of providing 1 000 I/min by attaching an air line fo the
installed miditorso suit wall connector.

Beginning at|time zero, allow air to flow into the suit at the rate specified for the type of chemical protéctive
suit being tegted.

After a period of 5 min, measure the pressure at the head connector.

C.5 Test leport

The maximuin internal suit pressure during the airflow period shall be reported.
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