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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.
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Fire fighting — Portable fire extinguishers — Performance
and construction

1 Scope

This document specifies the principal requirements intended to ensure the safety, reliability and

perform:\nr‘n of pnri‘nh]n fire nvhngnlchnrc

It is gpplicable to a fully charged extinguisher having a maximum mass of 20 kg. Subject to local
accepttance, application can be extended to extinguishers having a total mass of upt0-25 kg when fully
charged.

2 Normative references

The fpllowing documents are referred to in the text in such a way-that some or all of their content
constjtutes requirements of this document. For dated references,; only the edition cited applies. For
undafed references, the latest edition of the referenced document)(including any amendménts) applies.

IS0 4892-2:2013, Plastics — Methods of exposure to laboratotyrlight sources — Part 2: Xenon-arc lamps
[SO 5923, Equipment for fire protection and fire fighting << Fire extinguishing media — Carben dioxide
[SO 7R02, Fire protection — Fire extinguishing medid:*— Powder

ISO 7203 (all parts), Fire extinguishing media = Foam concentrates
IS0 9p27, Corrosion tests in artificial atmospheres — Salt spray tests

ISO 10619-2:2011, Rubber and plasticsthoses and tubing — Measurement of flexibility and stiffness — Part
2: Bending tests at sub-ambient temperatures

ISO 11601, Fire fighting — Wheeled fire extinguishers — Performance and construction

ISO 1B061-1, Physical and.méchanical properties of wood — Test methods for small clear wopd specimens
— Paft 1: Determinationof moisture content for physical and mechanical tests

3 Terms and'definitions

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

ISO apdJEC maintain terminological databases for use in standardization at the following pddresses:

— IEC Electropedia: available at http://www.electropedia.org/

— SO Online browsing platform: available at http://www.iso.or

3.1

batch

group of the same products made on the same production line using the same lot of materials during
one production shift

3.2
bulk range
range of the extinguisher when 50 % of its media has been expelled

© IS0 2017 - All rights reserved 1
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3.3

charge of extinguisher
mass or volume of the extinguishing medium (3.9) contained in the extinguisher expressed in volume

(litres) for w

3.4

ater-based extinguishers and in mass (kilograms) for other extinguishers

classification of fires
grouping of fires on the basis of the characteristics as given in 3.4.1 to 3.4.5

Note 1 to entry: See ISO 3941.

3.4.1

class A

involving sollid materials, usually of an organic nature, in which combustion normally takes place

the formatio

3.4.2
class B
involving liq

3.4.3
class C
involving gas

3.4.4
classD
involving me

3.4.5
class F

h of glowing embers

hids or liquefiable solids

es

tals

involving cogking media (vegetable or animal oils and,fats) in cooking appliances

3.5
clean agent

electrically non-conductive gaseous or yapourizing liquid fire extinguishant that does not le

residue upon
Note 1 to entr]

3.6

complete di
point in the
pressure, wi

3.7
disposable ¢
non-rechar

evaporation

y: For conductive properties and amount of residue, see Annexes C, D, E and F.

scharge
ischarge ofaanvextinguisher when the internal pressure has equalized with the ex
h the valvéeontrol being kept fully open

bxtinguisher

teable extinguisher

with

ave a

ernal

extinguisher designed not to be recharged in the field or at the factory, but intended to be discarded

after use

3.8

effective discharge time
time from the commencement of discharge of the extinguishing medium (3.9) at the nozzle to the gas
point (3.12) of the discharge stream with the control valve fully open

3.9

extinguishing medium
substance contained in the extinguisher that causes extinguishment

© ISO 2017 - All rights reserved
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fill density
mass in kilograms of extinguishing medium (3.9) per litre of container volume as fitted for use, complete
with valve and internal fittings

3.11
fire e

xtinguisher

appliance containing an extinguishing medium (3.9) that can be discharged and directed onto a fire by
the action of internal pressure

Note 1 to entry: Discharge may be achieved by

—sto

— carf
high-

3.12

gas ppint

point
expel

3.13

lowes
LOAE
lowes

3.14

low pressure extinguisher

extin

3.15
maxi

Pms

equilibrium pressure developed in anormally charged and pressurized extinguisher that is

at 60

3.16

portg
fire el
has a

Note 1
are pe

3.17
press

Fed pressure (constant pressurization of the extinguishing media container);

tridge operated [pressurization at the time of use by the release of a pressurizing gas,stored
ressure container (cartridge)]

where the medium discharge changes from predominately ligGid“medium to pt
ant gas

t observable adverse effect level
L
t concentration at which an adverse physiological or'texicological effect has been obs

puisher having a service pressure, ps, not ex¢eeding 25 bar

mum service pressure

°C for atleast 18 h

ble fire extinguisher
rtinguisher (3.11) that is designed to be carried and operated by hand and that, in w
mass of not mepré-than 20 kg

to entry: Subject to local acceptance, extinguishers having a total mass of up to 25 kg when
rmitted.

| in a separate

edominately

erved

conditioned

brking order,

fully charged

ure gauge

device That shows the pressure in the cylinder and the operating range of the extinguisner
operating temperature-pressure relationship

Note 1 to entry: The gauge face is marked with the appropriate units.

3.18

pressure indicator
device that shows that the extinguisher is pressurized at its rated expellant gas pressure

3.19

propellant
non-flammable compressed gas used to expel the extinguishing medium (3.9)

© IS0 2017 - All rights reserved
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3.20

rechargeable extinguisher

extinguisher

3.21

designed to be recharged after use

service pressure

Ps

equilibrium pressure developed in a normally charged and pressurized extinguisher conditioned at
20°Cforatleast18 h

3.22
wet chemicg

water-based
potassium c3

4 C(Classif

Extinguisher
main classes

water-ba3

— powder,

carbon d

clean ag

These classe
may contain
flame reta
containing

chemical agents that include, but are not limited to, aqueous solutions of potassium’ag
rbonate, potassium citrate or combinations of these materials

cation of extinguishers

of extinguishers are

sed,

ioxide, and
bnts.

s of extinguishers may be further sub-divided. For example, water-based extingu
pure water or water with additives, such“as wetting agents, viscosity-increasing a
ant, foaming agents, wet chemical,“etc. Water-based extinguishers, including

etate,

s shall be classified by the type of extinguishing medium that they contain. At present, the

shers
bents,
foam,
stinct

r

LIifferent types of freezing-point depressants shall be treated as separate and di
e fire rating tests and for the purpose of testing the range of the operating tempera

hductivity, etc. All other requirements relating to the design and construction of v

uishers are applicable to alkmuodels, irrespective of contents.

models for t
electrical co
based exting

fures,
vater-

5 Extingnishing media, propellants and filling requirements

5.1 Extinguishing media

5.1.1 Carbon dioxide

eMséd in extinguishers shall comply with ISO 5923.

Carbon dioxir

5.1.2 Clean agents

Clean agents used in extinguishers shall comply with Annex C for FK-5-1-12, Annex D for HCFC Blend B,
Annex E for HFC-227ea or Annex F for HFC-236fa, as appropriate, or shall be regulated by the national
environmental regulatory body of a country.

NOTE In some countries, the manufacture and use of clean agents are regulated by the Montreal Protocol or
by national regulations.

5.1.3 Powders

Powders used in extinguishers shall comply with ISO 7202, with the exception of powders for use on
class D fires.

© ISO 2017 - All rights reserved
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5.1.4 Foam concentrates

Foam concentrates used in extinguishers shall comply with the appropriate part of ISO 7203.

NOTE

There is no International Standard covering non-foaming additives sometimes added to water to

produce antifreeze, wetting or other special characteristics. However, such extinguishers are included in the
category of water-based extinguishers.

5.1.5 Water-based agents

When the extinguishing agent has a pH exceeding 9,5, a warning statement shall be required for the
extinguisher nameplate (see 10.2).

5.2

Propellants

The gropellants for stored pressure and cartridge-operated extinguishers shall’be air, a
dioxidle, helium or nitrogen or mixtures of these gases having a maximum dew-point of
flammable tracers may be added to the propellant to facilitate leakage detection. The perc

trace
that i

abovg dew-point.

5.3

Filling requirements

5.3.1| Fill density

The n
for clg

NOTE The above fill densities can be subjectte national pressure-vessel regulations.

5.3.2| Filling tolerance

The aftual charge of an extinguisher shall be the nominal charge within the following limi

a)
b)

c)
d)

water-based extinguishet: #0 % -5 % by volume;
ppwder extinguishets;

—+ <1 kg nomifalcharge, £5 % by mass;

—+ >1 kg but'x3 kg nominal charge, +3 % by mass;

—+ =23:kg nominal charge, +2 % by mass;

clean agent extinguishers: +0 % -5 % by mass;

frgon, carbon
-55 °C. Non-
entage of the

" shall be indicated by the manufacturer and verified by the testdaboratory, with the exception
L is not necessary for the propellant for stored-pressure, waterzbased extinguishers to meet the

haximum fill density for carbon-dioxide extinguishers shall not exceed 0,75 kg/1. THe fill density
an agent fire extinguishers shall not exceed the values given in Annexes C, D, E or F agappropriate.

[S:

carbon dioxide extinguishers: +0 % -5 % by mass.

5.3.3 Charges

The following are the recommended charges for fire extinguishers:

water-based: 21,31,61,91;

powder: 1 kg, 2 kg, 3 kg, 4 kg, 6 kg, 9 kg, 12 kg;
CO7: 2 kg, 5 kg;

clean agent: 1kg, 2 kg, 4 kg, 6 kg, 9 kg, 12 kg.
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6 Pressure requirements for low-pressure extinguishers

6.1 Test pressure

The test pressure, py, for low-pressure extinguishers shall be 1,43 x pys but in no case less than 2 MPal)
(20 bar).

6.2 Minimum burst pressure

The minimum burst pressure, pp, for low-pressure extinguishers shall be 2,7 x pys but in no case less
than 5,5 MPa (55 bar)

7 Generdl operating performance requirements

7.1 Operdting temperatures

Extinguisheys shall be capable of operating reliably within one of the followingtemperature ranggs:
— +5°(to +60 °C;
— -5°(to +60 °C;
— -10°[L to +60 °C;
— =20 °Cto +60 °C;
— -30°Cto +60 °C;
— -409Cto +60 °C;
— -55°Cto +60 °C.

The temperdture range selected from the ‘above ranges shall be marked on the fire extinggisher
(see 10.2.1.5).

For water-baised extinguishers without any protection against freezing, the minimum operating
temperature|shall be 5 °C.

7.2 Minimum effective-discharge time and bulk range of discharge

7.2.1 Class A-rated-extinguishers

The minimum effeetive discharge time of extinguishers with a 1A rating shall be no less thap 8 s.
Extinguisherswith ratings of 2A or higher shall have a minimum discharge time of 13 s.

7.2.1.1 Requirements

When three portable fire extinguishers are tested in accordance with 7.2.1.2, the duration of operation
of each extinguisher shall be within +3 s of the average value for powder extinguishers and within 15 %
of the average value for other extinguishers, but duration value shall not be less than the minimum
specified.

7.2.1.2 Test method

Carry out the testing of portable extinguishers within 5 min of removal of the extinguisher from the
conditioning temperature. Store portable fire extinguishers for testing in a vertical position for at least

1) 1bar=100kPa=0,1MPa;1Pa=1N/m2

6 © IS0 2017 - All rights reserved
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18 h at a temperature of 20 °C + 5 °C before the tests are carried out and maintain the temperature
within this range until tested as given below.

a)
b)

)

d)

f)

g)

All pdrtable fire extinguishers shall operate within 4 s after'the final control valve is open
7.2.2

7.2.2

The minimum effective discharge time of.extinguishers with a class B rating shall be no
apprdpriate value given in Table 1.

7.2.2

Wher
of eagh extinguisher shall béywithin +3 s of the average value for powder extinguishers and
of thg
speci

7.2.2

Carry
the c
least

Weigh the extinguisher.

Hold the extinguisher in its normal working position (i.e. hand-held) and keep it immobile for the
duration of the test.

For cartridge-operated extinguishers supplied with a final control valve and an independent
activation system, pressurize with the final control valve closed. Open this final control valve 6 s

after the commencement of pressurization of the extinguisher.

Fpr cartridge-operated extinguisners wWhere activation is Dy a SImple action, pierce
ahd close the control valve immediately for a period of 6 s, after which reopen the gon

1]

pr extinguishers that are activated by a single operation of the control valve; opel
hlve and leave it open for the duration of the test.

<

[elir<

f discharge. Measure and record the effective discharge time.

br gaseous extinguishers, reweigh, then calculate and recordcthe residual charge.

= O T

bsidual change.

Class B rated extinguishers

1 General

2 Requirements

three portable fire extinguishers are tested in accordance with 7.2.2.3, the duration

average value for-other extinguishers, but duration value shall not be less than t
ied.

3 Testméthod

out the testing of portable extinguishers within 5 min of the removal of the extin
nditioning temperature. Store portable fire extinguishers for testing in a vertical p

he cartridge
frol valve.

h the control

easure and record the time between the opening of the final control yalve and the colnmencement

For all other

ktinguishers, reweigh, empty the residual extinguishant, thén reweigh or measure anpd record the

bd.

less than the

of operation
within 15 %
he minimum

buisher from
psition for at

81 at a temperature of 20 °C + 5 °C before the tests are carried out and maintain the

temperature

within this range until tested as given below.

a)
b)

)

d)

Weigh the extinguisher.

Hold the extinguisher in its normal working position (i.e. hand-held) and keep it immobile for the
duration of the test.

For cartridge-operated extinguishers supplied with a final control valve and an independent
activation system, pressurize with the final control valve closed. Open this final control valve 6 s
after the commencement of pressurization of the extinguisher.

For cartridge-operated extinguishers where activation is by a simple action, pierce the cartridge
and close the control valve immediately for a period of 6 s, after which reopen the control valve.

© IS0 2017 - All rights reserved 7
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e) For extinguishers that are activated by a single operation of the control valve, open the control

valve and leave it open for the duration of the test.

f) Measure and record the time between the opening of the final control valve and the commencement
of discharge. Measure and record the effective discharge time.

g) For gaseous extinguishers, reweigh, then calculate and record the residual charge. For all other
extinguishers, reweigh, empty the residual extinguishant, then reweigh or measure and record the

residual change.

All portable fire extinguishers shall operate within 4 s after the final control valve is opened.

Table 1 — Minimum effective discharge time of class B rated extinguishers

Minimum discharge time

Classification S
8Ba —

13Ba —

21B 8

34B 8

55B 9
(70B) 9

89B 9
(113B) 12
144B 15
(183B) 15
233B 15

a  This fire size is for a low-temperature-fire test only.

7.2.3 BulKrange

7.2.3.1 Reguirements

The minimujm bulk range of extinguishers with a class A rating shall be no less than 3 m [when

determined in accordance with"\7.2.3.2.

7.2.3.2 Tes$t method

Carry out thp test indoors using lighting that gives the best possible illumination of the extingfisher
medium durfing¢ discharge. Use a black background marked to indicate the horizontal disfance.

Condition th¢ @xtinguisher for no less than 18 h at a temperature of 20 °C + 5 °C and place it in nprmal

operating position wi

extinguisher with the control valve fully open within 2 min of conditioning. Record the bulk range of
the extinguisher as the range at the time corresponding to 50 % of the effective discharge time.

NOTE Where the range of effective discharge is difficult to determine visually, supplementary means, such
as collection boxes for powders and condensing plates for liquefied gases, can also be used.
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7.3 Resistance to temperature changes

7.3.1 Requirements

Portable extinguishers shall be able to operate at temperatures within one of the temperature ranges
given in 7.1 as indicated by the manufacturer and shall comply with the following requirements after
being subjected to the conditions given in 7.3.2.

a) The extinguisher shall operate as intended. The duration of operation shall not be less than 8 s.
Carbon dioxide extinguishers, when tested at 60 °C, shall have duration of not more than the
duration established at 20 °C. When tested at the minimum operating temperature, the discharge
d : e . .

e extinguisher shall commence discharge within 5 s of opening the control valve.

c) Ppwder extinguishers shall not retain more than 15 % of initial charge within the [extinguisher
llowing complete discharge. All other types shall have a maximum residtie-of 10 %.

7.3.2| Test method

Carry| out testing on four extinguishers. Before testing, weigh each”extinguisher, then| subject two
extinguishers to temperature cycle 1, as given in Table 2, and subject the other two extinguishers to
temperature cycle 2, as given in Table 2. Store at the tempefatures given in Table 2 in [conditioning
champers; do not use liquid baths. Maintain extinguishers:in an upright position during|temperature
cycling. The tolerances given in Table 2 shall be considered as nominal tolerances, with the climatic
champer empty.

Table 2 — Temperature cycles

Duration
b Cycle 12 Cycle 22
— b
24+1 Store at minimum Store at (60 + P) °C

stated temperature (2 °C)
24+1 Store at (20 £ 5) °C Store at (20 = p) °C

Store at minimumb
stated temperatuije (+2 °C)

24+1 Store at (60  2) °C

a  The storage temperaturés/refer to the ambient temperature within the conditioning chamber. A liquid bath shall not
be usqd.

b Sge71.

Operdte the extinguisher within 2 min after its removal from the conditioning chamber. Hold the
extinguisheriin its normal working position and keep it immobile for the duration of the test.

Operate’the extinguisher in accordance with 7.2.2.3.

Measure and record the time between the opening of the final control valve and the commencement of
discharge. For gaseous extinguishers, reweigh, then calculate and record the residual charge. For all
other extinguishers, reweigh, empty the residual extinguishant, then reweigh or measure and record
the residual change.

7.4 Retention of charge
7.4.1 Routine checks
7.4.1.1 Extinguishers and gas cartridges shall be designed so as to permit their charge to be checked at

regular intervals when they are installed.
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7.4.1.2 The charge of the following shall be measured by weighing

a) alltypes of gas cartridges for extinguishers,
b) carbon dioxide extinguishers, and
c) stored-pressure extinguishers of various types, including some clean agents in which a mass loss of

1 % of total mass is accompanied by a pressure loss of not more than 10 % of the service pressure
at (20 = 2) °C.

7.4.1.3 The charge of stored-press

7412 b

ure extinguishers of types not covered in ) and c) sh
) o . .

all be

checked by i lisher
shall be fitted with a built-in pressure-indicating device that can be checked for satisfactory operatjon.

A connection to which an independent pressure-measuring appliance can be attached mady be uged as
the means fdr checking the built-in pressure-indicating device. In this case, a connection ‘of thi§ type
shall be equipped with a pressure-retaining cap.

7.4.2 Retention of charge following partial discharge

7.4.2.1 Refuirements

Fire extingujishers shall be fitted with a control valve allowing the’ discharge of the extinguishing
medium to b interrupted at any time.

Exception: Lpw-pressure extinguishers containing <1 kg of extinguishing media and without a hpse to

direct the dis
The extingui

as appropria
in7.4.2.2.

7.4.2.2 Te

Carry out thi
shall pass th

Operate the

charge are not required to be fitted with a contrel valve.

sher shall be adequately resistant to leakage“and the second pressure (or mass of co

5t method

s test with three extinguishers conditioned for 18 h at 20 °C £ 5 °C. All three extingu
e test.

bxtinguishers and allew the medium to discharge for one-half of the measured disc

te
Le) shall be no less than 75 % of the firstafter interruption of the discharge as deterIJnined

nts,

shers

harge

duration. Foyif extinguishers witha (propellant) gas cartridge, open the control valve in accordanc¢ with

a) or b), as applicable.

a) If the exfinguisher is fitted with a pressurization device independent of the device that opefs the
control yalve, operate the pressurization device and 3 min later, open the control valve to iritiate
discharge.

b) If a single action pressurizes the extinguisher and releases the first emission of gas, pressurize

the extinguisher initially and 3 min later, open the control valve again to permit discharge of the

extingui

shing medium.

Then, close the valve by the action intended to interrupt the emission of the extinguishing medium.
Measure the internal pressure or, in the case of CO7, the mass of the extinguisher within 10 s of, and
again 5 min after, closure of the control valve, the control valve having remained closed for the duration
of this period.
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7.4.3 Long-term leakage test

7.4.3.1 Requirements for stored-pressure extinguishers

Stored-pressure extinguishers covered by 7.4.1.3 shall not leak at a rate exceeding 5 % per annum of
service pressure.

7.4.3.2 Requirements for gas cartridges and extinguishers checked by mass
Long-term leakage requirements are as follows.

— Stored=pressureextinguishers withouta pressure gauge stratt ot teakatarateexceeding 5 %/year
of 50 g/year of its contents, whichever is less [see 7.4.1.2 c]].

— (as cartridges shall notleak at a rate exceeding 5 %/year or 7 g/year of its contents; whighever is less.

— Cprbon dioxide extinguishers shall not leak at a rate exceeding 5 %/year;,

7.4.3/13 Test method

Checly six samples for leakage after 30 d, 90 d and 120 d. Any loss if)pressure or contentf at constant
ambi¢nt temperature is an indication of a leak.

7.5 |Mechanical resistance

7.5.1| Resistance to impact

NOTE This test is intended to prove the resistance’of the extinguisher, and particularly that of the head and
fittings, to damage from falling objects or from impae¢t with fixed surfaces.

7.5.1]1 Requirements

The ¢xtinguisher shall not release pressure in a potentially dangerous manner when tested in
accorflance with 7.5.1.2.

The plortable extinguishers shall be judged fit and proper if, during the course of the impadt tests, there
is no evidence of bursting,(bréakage or ejection of components that puts the safety of the user at risk.

7.5.12 Test method

Carry| out the teston two charged, portable fire extinguishers. Test one extinguisher hor{zontally and
the other vertically. Condition the extinguishers, correctly charged and equipped with all the fittings
that are subject to internal pressure in normal operation, for 18 h to the minimum working|temperature
*2 °( (see 7.1). Within 2 min after the removal of the extinguisher from the conditionjng chamber,
subje Ct it to the impacttest described belows

For the purpose of this test, an anti-freeze agent is added to prevent freezing of the contents of water-
based extinguishers. Carbon dioxide extinguishers shall be filled to 95 % of volume with water or water
plus anti-freeze agent and pressurized with nitrogen to the working pressure that would exist at the
test temperature if the extinguisher were charged with CO5.

If the extinguisher is a gas-cartridge type, fit the charged cartridge and activate the extinguisher with
the control valve shut, so as to keep the extinguisher under pressure.

© IS0 2017 - All rights reserved 11


https://standardsiso.com/api/?name=4c0ffeb7582ba4707ca18d2a30943685

ISO 7165:2017(E)

Conduct the impact test as follows.

Mount a steel cylindrical hammer of 75 mm diameter and total mass of 4,0 kg with flat faces

vertically in loose guides so that it can drop freely through a height, h, expressed in metres, of not
less than 0,3 m (minimum height 300 mm) as given by Formula (1):

is the total mass of extinguisher, expressed in kilograms.

M

steel hammer to fall vertically onto it from the height, h. The point'ef impact is determined

a)
="
20
where m
b) Place thg
— in th
long]
— lyin
and
coin
c¢) Ineach
authorit
7.5.2 Resi
7.5.2.1 Te

An extinguis|
development

7.5.2.2 Ex
Extinguisher

Extinguisher
7.5.2.5.3.

Extinguisher
test specifieq

extinguisher on a rigid flat surface in each of the following two positions in turn:

e normal upright position, with the longitudinal axis of the hammer coineident wi
itudinal axis of the valve;

the valve rests on a rigidly fixed steel block; the centreline of the;Hiammer shall g

rident with the longitudinal axis of the extinguisher and shall net impact the cylindet.

h the

b on its side so that the hammer impacts the valve through the centreline of the extinggiisher

10t be

f the above positions, submit the valve of the extinguisherto an impact by allowi

y carrying out the test.

ktance to vibrations

5t principle

her shall be capable of withstanding expesure to the conditions of a vibration test w
of physical weakness that would impair its normal operation.

linguisher mounting requirements
s not intended for use in.vehicles shall be subjected to the test specified in 7.5.2.5.2.

s supplied with a bfacket for use in vehicles shall be subjected to the test specif

s supplied with a bracket suitable for both general and vehicle use shall be subjected
| in 7.5.2.5.3,

5t criteria

!

g the
y the

thout

ed in

to the

bria’are as follows.

requirements specified in 7.2.

7.5.2.3 Te
The test critq
a)
b)

components before it can be returned to normal service shall be cause for rejection.

7.5.2.4 Mounting of the test specimen

Following exposure to the vibration test, the extinguisher shall comply with the discharge

Physical failure of components that requires repair or replacement of the extinguisher and/or

Mount a fully charged extinguisher in an upright position. Mount extinguishers intended for use in
vehicles in their intended bracket. Extinguishers not intended for use in vehicles may be tested without

a bracket.

12
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7.5.2.5 Test orientation

7.5.2.5.1 Axes of orientation

Subject the extinguisher to the vibration test specified in 7.5.2.5.2 or 7.5.2.5.3 in each of the three
rectilinear axes in the following order: horizontal, lateral and vertical.

7.5.2.5.2 General extinguishers

The vibration applied shall have the following characteristics:

7.5.2{5.3 Vehicle extinguishers

Subjert the vehicle extinguishers to the following tests.

b)

Compllete the tests specified in-a) and b) above in one plane before making tests in the nex

7.6

7.6.1| Externalcorrosion test

Subjefrt complete and fully charged extinguishers, including their mounting bracket and w
salt spray. test in accordance with the neutral salt spray (NSS) test as defined in 1SO 9227
of 48 o Carefully wash the extinguisher to remove any salt deposits and let it dry for 2

samples, either two of the same size or one sample each of two different sizes from the same family.

o)

equencyr 40z
amplitude: 0,25 mm # 0,03 mm;

duration: 2 h (in each orientation specified in 7.5.2.5.1).

Spbject the extinguisher to the variable frequency and. @mplitude specified be
orientation specified in 7.5.2.5.1:

- frequency: 10 Hz to 19 Hz, amplitude: 0,75 mm # 0,08 mm;

- frequency: 20 Hz to 39 Hz, amplitude: 0,50 mur#'0,05 mm;

- frequency: 40 Hz to 60 Hz, amplitude: 0,25:mm * 0,03 mm.

ibrate the extinguisher for 5 min at each frequency and increase the frequency
intervals of 2 Hz.

ibrate the extinguisher for 2 h at the frequency that produced the maximum i
termined in a) or, if no resonance is observed, subject the extinguisher to the tesf
5.2.5.2.

N o

Resistance to cerrosion

low in each

F at discrete

esonance as
specified in

[ plane.

all hook, to a
for a period
4 h. Test two

At the conclusion of the test, the following requirements shall be satisfied.

The mechanical operation of all working parts shall be unimpaired. The force required to release

the safety device shall be as specified in 9.11.1.

The minimum effective discharge time and method of operation shall comply with requirements

specified in 7.2 and 9.10.

The pressure gauge, if one is fitted, shall remain functional and watertight. It shall conform to 9.12.2

and 9.12.7.

© IS0 2017 - All rights reserved
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— There shall be no corrosion of the metal of the extinguisher body. Discoloration or superficial
corrosion of non-ferrous metals is acceptable, but galvanic corrosion between dissimilar metals

shall not

be permitted.

shall be carried out at 20 °C £ 5 °C.

7.6.2

Internal corrosion test for extinguishers using water-based media

When tested in accordance with 9.9.3, the burst pressure of the hose shall be as specified. The test

Subject two extinguishers, charged in accordance with the manufacturer’s filling instructions, eight
times to the temperature cycle defined in Table 3.

Table 3 — Temperature cycle

Duration Temperature?
Stage
h 3C
1 24+1 b
2 224 205
3 241 602
4 =24 205

a  The tempq

duration of any
b

The lowes

rature refers to the ambient temperature of the conditioning chaniber. A liquid bath shall not be use
r one complete cycle shall not exceed 120 h.

F temperature marked on the extinguisher +2 °C. See 7.1.

d. The

On completign of the eight temperature cycles, cut each body into two sections in a manner suff

to permit inf
section. Thet
of any prote
other than th

Allowance sh
Itis recomm
to the same (

7.7 Tappi

7.7.1 Requirements

Portable ext
conditioning]

a)

operate

ernal examination. Disregard detachment of any protective coating local to the pl:

ctive coating. There shall be no visibleé.¢change in the colour of the extinguishing }
at resulting from the thermal cycling;

ould be made for a change of colaur that occurs naturally due to the temperature ch{
ended that two samples of the agent be stored in closed glass containers and one sub
ycles as the extinguishersinrorder to establish a reference sample.

hg test (powder extinguishers only)

inguishers, \shall comply with the following requirements after being subjected t
specified\in 7.7.3. They shall

batisfactorily,

icient
ine of

e shall be no visible signs of corrosion of-the metal nor detachment, cracking or bulpbling

media

inges.
ected

o the

b) commen

c)

ce discharge within 5 s of the opening of the control valve, and

(complete extinguisher discharge includes the medium and propellant).

7.7.2 Test

apparatus

not retain more than 15 % of initial charge within the extinguisher following complete discharge

The test apparatus shall consist of a compaction machine, designed to accept only one extinguisher at a
time, which shall be raised by a rod and guided by castors.

The plate supporting the extinguisher shall be steel (300 + 5) mm square and (60 * 1) mm thick.
Figure 1 is an example of an acceptable test apparatus.

14

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=4c0ffeb7582ba4707ca18d2a30943685

Observe the following points.

ISO 7165:2017(E)

— Ensure that the rod is adjustable so as to adjust to the extinguisher base.

— Ensure that the rod can move freely in the guide castors.
— The extinguisher shall be guided without constraint.

— The impact shall take place on the steel plate and not on the rod.

Dimensions in millimetres
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a) General diagram

Figure 1 (continued)
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b) View from above

Figure 1 (continued)

16
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c) Details of cam, key item No. 9 in Figure 1 a)
Key
1  cqstor supportaxis 8  castor 15 adjusting block
2 cjstors 9  cam, 20 mm thick 16 support axes
3 (C]+C,MT2-190 screw 10 inductive pick-up 17 plate support ayis
4  ppshanut extinguisher 11 rotation guidance 18 Flender-Himme] geared motor
5 H,M16-90 screw 12 axes 19 system support plate
6 plates 13 castor nut
7  piston 14 support plate

Figure 1 — Tapping machine

7.7.3 Test method

Unless otherwise specified for this particular test, carry out the testing at a temperature of 20 °C + 5 °C.
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Store portable fire extinguishers for testing for at least 18 h at a temperature of 20 °C + 5 °C before the
tests are carried out and maintain the temperature within this range until tested.

Hold a normally charged extinguisher in the vertical position and drop it vertically 500 times from a
height of 15 mm at a frequency of 1 Hz onto a rigid horizontal steel plate.

Remove the extinguisher from the test apparatus with a minimum amount of agitation, hold it in its
normal working position and operate it.

For cartridge extinguishers, pierce the cartridge and allow the pressure to build for 6 s before opening
the control valve.

7.8 Interr

7.8.1 Ane
that for the fi
extinguishing
discharge, th

— powder:

all other]

Carry out te
extinguisher
specified in 3
temperature
climatic char

Operate the

hittent discharge test

ktinguisher conditioned at (20 £ 5) °C and at (60 + 2) °C shall operate in such a m
rst discharge, not more than 5 s elapse from the time the control valve is ‘@pened un
y medium starts to discharge and 1 s for the other discharges. Additighally, at the ¢
e extinguisher shall not retain more than the following percentages of its original chay

15 %;
5: 10 %.

5ting on four extinguishers. Before testing, weigh each extinguisher, then conditio
s at (20 = 5) °C and the other two extinguishers at (60'+ 2) °C. Store at the temperd
conditioning chamber. Do not use a liquid bath. Extinguishers shall remain upright d
conditioning. The tolerances given shall be ‘considered nominal tolerances, wit
hber empty.

extinguisher within 2 min of its remoyal*from the conditioning chamber in accor

with 7.8.2. For cartridge-type extinguishers wherg activation is by a single action, pierce the car

and close thg
cartridge-op,
pressurize w
of pressuriz3

Measure and
discharge. R
the test.

e control valve immediately for a period of 6 s, after which, reopen the control valy
erated extinguishers with a figal~control valve and an independent activation sy
ith the final control valve closed. Open this final control valve 6 s after the commencg
tion of the extinguisher.

record the time between’the opening of the final control valve and the commencem
bweigh the extinguisher and record the residual charge. All four extinguishers shal

7.8.2 Condition a corréetly charged extinguisher at each of the specified temperatures for a min,
of 18 h. Opeiate the extihguisher intermittently by opening and closing the valve in cycles of 2 s
and 2 s “clos¢d” until‘the end of discharge is reached.

anner
til the
nd of

ge:

n two
tures
uring
h the

dance
ridge
e. For
stem,
bment

ent of
| pass

fmum
open”

7.8.3 For cprtpidge-operated extinguishers, pierce the cartridge and allow the pressure to build for 6 s

before opening the control valve.

8 Performance requirements for test fires

8.1 Rating suitability for the various classes of fire

8.1.1 ClassA

The rating of extinguishers recommended as suitable for class A fires shall be determined using the
method described in 8.3. The rating shall be based on the amount of extinguishing medium used to
extinguish a fire of maximum size under the conditions of the test. This amount shall be no less than the
appropriate minimum value given in Table 4.
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Table 4 — Amount of extinguishing medium used to obtain a minimum class A rating of

extinguishers
Extinguishing medium content (charge) .
Water/foam Minimum
class A ratin
Powder Water with additives Clean agent &
kg 1 kg
<2 <6 <6 1A
>2,<4 >6,<10 >6, <8 2A
>4,<6 >10 >8 3A
>6,<9 — — A
>9 — — 6A
8.1.2| ClassB
The rpting of extinguishers recommended as suitable for class B fires shall ‘be determirled using the

meth
shall

pd given in 8.4. An alternate method for powder extinguishers is:given in Annex 4. The rating
be based on the amount of extinguishing medium used to extinguish a fire of maximum size under

the conditions of the test. This amount shall be no less than the appropriate minimum vplue given in

Table

Wate
tests

5.

-based extinguishers claiming suitability for use onpolar solvents shall additionally pass the
cpecified in Annex B and shall be marked accordingl:

Powdgr, clean agent and carbon dioxide extinguishers:are considered suitable for the extirjction of fires

involy

ring polar solvents and need not be tested to Annex B or have any additional marking.

Table 5 — Amount of extinguishing medium used to obtain a minimum class B rjating of
extinguishers
Extinguishing medium content (charge) .
. Minimum
Powder Carbon dioXide Clean agent Foama(:;;i‘i’\;?‘fgz with|  class B rating

kg kg kg 1

<2 <2 <2 — 21B
>2,<3 >2,<5 >2,<4 <3 34B
23, <4 25 >4, <6 23,<6 55B
>4, <6 — >6 >6,<9 89B

>6 — — >9 144B

8.1.3| C€lass C

There are no test requirements for the performance of extinguishers against class C fires included
in this document. Suitability for use against class C may be claimed for class B or class AB powder
extinguishers only.

8.1.4 ClassD

Extinguishers recommended as suitable for class D fires shall extinguish the appropriate test fire or
fires when tested as described in 8.5.

NOTE Extinguishers suitable for class D fires are usually not suitable for use on fires of other classes.
Specialized media and applicators are typically used.
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8.1.5 ClassF
Extinguishers recommended as suitable for class F fires shall extinguish the appropriate test fires as

described in 8.7 and pass the splash test requirements as described in 8.8. In addition, wet-chemical
type extinguishers shall meet the requirements of 8.6.

8.2 Test fires — General

8.2.1 Operator’s clothing

To carry out these tests, the operator shall wear suitable working clothing.

IMPORTANT — Attention is drawn to the necessity for taking precautions to safeguard the lJealth
and safety df personnel conducting the tests against the risk of fire and inhalation of-smokg and
any toxic prpducts of combustion and for compliance with any national legislation that can apply
concerning the health and safety of the extinguisher operator and other personnel.

WARNING - Respiratory protection may be worn to protect the operatorfrom effects of the
repeated testing over a period of time. Such protection is not intended to-permit an otherwise
intolerable exposure to any fumes and/or smoke from a single fire.

WARNING - Suitable working clothing should not be liable to ignite or melt during the fire
fighting prdcess and may include a safety helmet with heat-resistant face guard (visor), 4 long
coat or overplls, and gloves of aluminized, insulated cloth.

8.2.2 Requirements for extinguishment
Test fires shgll be regarded as extinguished if

— for clasg A, all flames are extinguished. Thereshall be no flames visible 10 min after complete
discharge of the extinguisher. The appearance of non-persistent flames during the 10 min period
shall be Jgnored. Non-persistent flames arédéefined as being less than 50 mm high and of les$ than
1 min dyration;

— for class|B, all flames are extinguished and there remains a minimum heptane depth of 5 mm at any
point in the tray;

— for polar|solvent fire tests, all'flames shall be extinguished and there remains a minimum fuel depth
of 5 mm at any point in the\tray; see also B.5;

— for class| F, all flames’aré completely extinguished. There shall be no re-ignition of the vegg¢table
oil for 2() min after‘\discharge or until the temperature decreases to at least 35 °C below the|auto-
ignition femperature, whichever is longer.

If the class A|crib.collapses during the test, it shall be considered void and a fresh test carried out|

8.2.3 Test extinguishers and method of use

Use extinguishers filled and charged according to the manufacturer’s instructions. Store the
extinguishers for at least 24 h at a temperature of (20 * 5) °C and maintain this temperature until
tested. Before testing, except the low-temperature test specified in 8.4.6, powder extinguishers shall be
subjected to the tapping test.

Use the extinguishers according to the manufacturer’s operating instructions.

It is permitted, at the operator’s discretion, to operate a gas-cartridge extinguisher so as to allow the
operating pressure to increase in the body prior to discharge.
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8.2.4 Test schedule

The basic schedule of testing is a set of three fires. A class A, class B or class F rating is achieved by
extinguishing two out of three fires of the same size. Class D suitability for a particular metal or form
of metal is established by extinguishing either the first fire of the set or, if this is not extinguished,
extinguishing the second and third test fires.

A setis comprised of fires carried out consecutively and the result of any particular test fire shall not be
disregarded. Each set shall be completed before another is started. For class A, class B and class F fires,
a set is complete either when all three test fires are carried out or when the first two test fires are both
successful or both unsuccessful. For class D fires, a set is complete when the first test is successful, or
when the first and second fires are hoth unsuccessful_or when all three are carried out

Water-based models that can be produced with or without an anti-freeze agent shall je treated as
separpte and distinct models for the fire rating test.

8.3 [Class A test fire

8.3.1| Location

Condfict the tests in an essentially draught-free room having adequate’volume and ventilatjon to ensure
the ng¢cessary supply of oxygen and reasonable visibility for theqeriod of the test.

Air inllet openings at or near ground level as given in Table 6;with a flue area of 4,5 m2, havle been found
to prqvide adequate ventilation.

For example, it has been established that a room having a ceiling height of approximately 7,5 m and a
volunfe of at least 1 700 m3 with adjustable inlet.Gpenings near the four corners is suitgble for these
purpgses. The room should have a smoothly finished concrete floor.

Table 6 — Example of typical air-inlet sizes for ventilation of class A test firfes

Classification and rating Air-inlet opening surface area
m2
1A 0,10
2A 0,10
3A 0,15
4A 0,20
6A 0,30
10A 0,50
15A 0,75
20A 1.00

8.3.2 Construction

The test fire consists of a crib made of pieces of wood. The pieces of wood forming the outside edges of the
crib may be stapled or nailed together to provide strength. Construct the crib on two 63 mm x 38 mm
angle irons or other similar and appropriate supports placed on concrete blocks or a support frame so
that the height of the supports above the floor is (400 £ 10) mm.

Stack the pieces of wood in the appropriate arrangement specified in Table 7. Stack each layer of the
pieces of wood at right angles to the layer below. Stack individual pieces of wood on each layer with even
spacing and in the form of a square with sides equal to the length of the piece of wood (see Figure 2).
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Use pieces of wood of Pinus sylvestris, or of other wood that can be shown to be equivalent, of appropriate
length as specified in Table 7 and of square cross-section with sides of (39 + 1) mm and a moisture
content of 10 % to 14 % by mass (dry basis).

A wood is considered to be equivalent if the rating achieved using the wood is not more than that
achieved when Pinus sylvestris is used. In North America, mixed spruce-pine-fir lumber, which can
include Picea glauca, Picea engelmannii, Pinus contorta and Abies lasioscapa, or Pinus banksiana, Picea
rubens, Picea maraina and Abies balsamea depending on geographical location, may be used. Cryptomeria
japonica may be preferred in parts of Asia.

Determine the moisture content of the pieces of wood using commercially available instruments that
measure electrical conductivity between needle probes pushed into the sticks or other suitable method.
Some variation in reading can be obtained due to structural variation of the timber and the dir¢ction
of the grain.|Calibrate the instrument by a determination of the moisture content in accordahcg with
[SO 13061-1.

8.3.3 Prodedure

Place an ignition pan of appropriate size as specified in Table 8 on the floor under the crib. Leviel the
pan as far as[possible and add sufficient water to cover the base. Pour the appropriate volume of fyel (as
specified in Table 8) into the pan. Ignite the fuel.

Allow the crib to burn until its mass is reduced to (55 * 2) % of its original mass.

Apply the digcharge of the extinguisher to the test fire, initially te the front and from a distance pf not
less than 1,8/m. Reduce the distance of attack and apply the diseharge to the top, bottom, front or gither
side but not the back of the crib, at will. Maintain all devices fok controlling the flow of the extingujshing
medium in the position for maximum discharge to ensure.a‘continuous jet.

Table 7 — Wood crib construction
Length of .
Class A flating _Number of pieces of wood Arrangement of pieces
pieces of wood of wood
mm

1A 72 500 12 layers of 6 pieces of woof

2A 112 635 16 layers of 7 pieces of woofd

3A 144 735 18 layers of 8 pieces of woof

4A 180 800 20 layers of 9 pieces of woo{

6A 230 925 23 layers of 10 pieces of woqd

104 324 1100 27 layers of 12 pieces of woqd

154 450 1190 30 layers of 15 pieces of woqd

204 561 1270 33 layers of 17 pieces of woqd
NOTE If necessary in the future, it is intended that this table be extended to include larger test fires. These will be
constructed on the same principles as those now listed. Each class A rating is designated by a number in a series that is
proportional to the mass of wood contained in a crib, i.e. a 20A crib contains twice the mass of wood as in a 10A crib. All
cribs are cubic with the volume of the open space approximately equal to the volume of the wood.
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Table 8 — Wood crib ignition arrangement

ISO 7165:2017(E)

Class A rating Ignition pan size Heptane chargea
mm
1A 400 x 400 x 100 1,1
2A 535 x 535 x 100 2,0
3A 635 x 635 x 100 2,8
4A 700 x 700 x 100 3,4
6A 825 x 825 x 100 4,8
10A 1000x=1000x 100 7,0
15A 1090 %1090 =100 7,6
20A 1170 x 1170 x 100 8,2
a  S¢e8.3.3
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1
\\
[~

/

Key
1 ignition pan

2 support ffame

3  weighing|platform

Figure 2 — Crib fire

8.4 C(lass B test fire

8.4.1 General

Class B fire tests are described in this section. Class B fire tests to determine suitability for polar solvent
capability are contained in Annex B.

8.4.2 Location

Carry out test fires up to and including 144B indoors. Carry out test fires larger than 144B indoors or
outdoors but with the wind speed not exceeding 3 m/s. Do not carry out tests outdoors when rain, snow
or hail is falling.
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8.4.3 Construction

Class B test fires utilize a range of welded-sheet-steel cylindrical trays (dimensions given in Table 9).
The sides are vertical. The base of the tray is set horizontal and level with the surrounding ground.

NOTE Reinforcement of the base of the larger test fire trays is necessary to minimize distortion. In such
cases, itis necessary to ensure that the underside of the tray is not exposed to the atmosphere.

Details of class B test fires are given in Table 9. Each test fire is designated by a number followed by the
letter B.

8.4.4 _Fuel

Use aL aliphatic hydrocarbon having an initial boiling point of no less than 84 °C and a|final boiling
pointfof no more than 105 °C, with a difference between initial and final points of distillatjon of <10 °C,
an arpmatic volume fraction of <1 % and a density at 15 °C of 0,680 to 0,720.

NOTE Typical fuels meeting this requirement are heptane and certain solvent fractions sometimes referred
to as Jommercial heptane.

Table 9 — Dimensions of class B test firesf

Dimensions of test fire tray
Clasgification divs[zlllllan:;;n of ‘:(i)(l]lllllil:lj(g)f DI . Internal tll\filzllinmeasls A pp;oximate
extinguisher lameter depthb. e of walls and sul;) ? Fii:; ea
base
s 1 nim mm mm m?2
8B¢ — 8 570 £ 10 1505 2,0 0,25
| 3B¢ — 13 720 £10 150 £ 5 2,0 0,41
21B 8 21 920 £ 10 150+ 5 2,0 0,66
34B 8 34 1170 +10 1505 2,5 1,07
55B 9 55 1480+ 15 1505 2,5 1,73
70B) 9 70 (1670 +15) (150 + 5) (2,5) (2,20)
89B 9 89 1890 20 2005 2,5 2,80
(113B) 12 113 2130 %20 (200 £ 5) (2,5) (3,55)
|44B 15 144 2400 £ 25 2005 2,5 4,52
(183B) 15 183 2710+ 25 (200 + 5) (2,5) (5,75)
P33B 15 233 300030 200+5 2,5 7,07

NOTE| Each testfire is designated by a number in a series in which each term is equal to the sum of the [two preceding
terms|(this series is equivalent to geometric progression having a common ratio of about 1,62). Test fires lagger than those
given fan be constructed following the rules of this geometric progression. The additional fires 70B/113B/]183B represent

the productof tire preceding termranmd </ 1762~

a  1/3 water and 2/3 heptane.

b Measured at rim.

¢ This fire size is for a low-temperature fire test only.

d  The surface area of the tray, in square decimetres, is equal to the product of the test fire size and .

e The minimum height from the surface of the fuel to the rim of the tray shall be 100 mm for fires up to and including 70B
and 140 mm for fires of larger sizes.

f The height from the ground to the rim of the tray shall not exceed 350 mm. The construction of the tray shall prevent
the flow of air under the tray, or sand or earth shall be built around the tray up to, but not above, the level of the base.

g  After each test, a minimum of 5 mm of fuel shall remain.
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8.4.5 Procedure

8.4.5.1 Add the appropriate volume of water and heptane specified in Table 9. Add additional water to
compensate for distortion of the base so that all points are covered, subject to a maximum liquid depth of
50 mm and a minimum heptane depth of 15 mm at any point.

8.4.5.2 For water-based and clean agent extinguishers, use fresh fuel and water for each test.

For CO;-type extinguishers and powder-type extinguishers, when a test fire using a tray filled with
fresh fuel and water has been successfully extinguished with the tested extinguisher, add the fuel once
for the next test.

8.4.5.3 WHhen testing powder extinguishers, it shall be demonstrable that the rating can be achieved

using fresh fijel.

8.4.5.4 Igniite the fuel.

8.4.5.5 Permit the fuel to burn freely for a minimum of 60 s before operating the extinguisher.

-operated extinguishers, the operator shall pierce the cartridge and allow the presspire to

ast 6 s prior to the end of the 60 s pre-burn.

For cartridgg
build for at l¢

8.4.5.6 Thq
pre-burn per

e operator shall then bring the extinguisher into use, within no more than 10 s after thie 60 s
iod, and direct the jet onto the test fire.

sher may be discharged continuously or in_intermittent bursts at the discretion pf the

e operator may move round the fire in ordex'to obtain the best results.

The extingu
operator. Th

CAUTION — For reasons of safety, the operator shall not reach over the edge of the tray and|at no

time shall the operator step onto or into the tray.

The operatotf shall indicate when the extinguisher is fully discharged or when the fire is extinguighed.

8.4.6 Lowjtemperature extinguishing test

5 and
b two

bher, charged to its _pated capacity with extinguishing agent and expellant ga
At the minimum_storage temperature for 18 h, shall extinguish a class B test fir
sizes smaller than the rating of the extinguisher given in Table 9.

An extingui
conditioned
classificatior

Before testing, weigh the extinguisher, then condition the extinguisher at the minimum operating

temperature
not use a liqu
The toleranc

(#2 °C) ford period of 18 h. Store at the specified temperature in a conditioning chamb
id bathxMaintain the extinguisher in an upright position during temperature conditi
bs (:2'°C) shall be considered nominal tolerances, with the climatic chamber empty.

er. Do
bning.

Carry out the test within 5 min of removal of the extinguisher irom the conditioning chamber. For
cartridge-operated extinguishers, the operator shall pierce the cartridge and allow the pressure to
build for at least 6 s prior to the end of the 60 s pre-burn period. The operator shall then bring the
extinguisher into use within no more than 10 s after the 60 s pre-burn period and direct the jet onto the
test fire.

8.5 C(Class D test fire

8.5.1 General

Extinguishing these test fires is based on the use of a portable extinguisher having a nominal charge of
13,6 kg of medium. Extinguishers having a lesser charge shall be tested using a proportionally reduced
quantity and surface area of fuel. Extinguishers with a charge of less than 8 kg shall not be allowed.
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WARNING — Some extinguishing media used for class D fires are toxic (for example, barium
chloride BaCly) and/or can react with the burning metal to produce materials that are toxic or
otherwise hazardous (for example, phosphates, which react to form metal phosphides that are
decomposed by water to produce phosphine, PH3, a spontaneously flammable gas).

Before carrying out these tests, establish procedures to protect personnel and to safely dispose of
residues from test fires.

Conduct the tests in an essentially draught-free room having adequate volume and ventilation to ensure
the necessary visibility for the period of the test.

There are no numerical components for class D ratings. The type of combustible metal for which
the ektinguisher is applicable and the area, depth and other characteristics of the fireg that can be
contrplled and extinguished are to be summarized on the extinguisher nameplate and"degcribed in the
manuffacturer’s installation instructions.

8.5.2| Maetal chip or turning fires

8.5.2]1 Construction

The {fires consist of a bed of the metal fuel, 600 mm x 600 Wm square, positioned centrally
on a [steel baseplate 1 m x 1 m square and 5 mm thick. Use\a removable metal or |wood frame
(600 mm x 600 mm x 300 mm) to build the bed.

For ignition, use a device such as a gas/oxygen torch that éan ignite the metal within 30 s.

8.5.2)2 Fuel

Carry| out four series of tests using
a) agnesium alloy,

b) :[

c)

d) reagent-grade magnesium with cutting oil.

agnesium alloy with cutting oily

—

bagent-grade magnesium, and

The rhagnesium alloy shall"contain (8,5 * 1) % of aluminium and, at maximum, 2,5 % [zinc and the
nominal particle size shall be 10 mm to 25 mm long, 6 mm to 13 mm wide and 0,05 mm thjck.

The rpagent-gradedmagnesium shall contain no less than 99,5 % magnesium and the nonpinal particle
size shall be 6,mm to 9 mm long, 3 mm wide and 0,25 mm thick.

For the tests-without cutting oil, use (18,0 + 0,1) kg of metal for each fire. For the tests with cutting oil,
use (16,2.+0,1) kg metal evenly coated with (1,8 + 0,1) kg of a petroleum-based cutting oil with a relative
densit 0,86+ 0,05 havingaClevela Hp-Hashpointval °Cforeach fire.

o6 8—=u59 >

8.5.2.3 Procedure

For each test, prepare the fuel bed in the removable metal or wood frame. Level the surface of the fuel
using a rake or straight-edged board. Remove the frame.

Apply the igniting torch to the centre of the fuel bed, removing the torch after 25 s to 30 s.

Allow the fire to spread until it is estimated that either 25 % of the fuel is burning or the fire covers
50 % of the fuel bed surface, whichever occurs sooner. The extinguisher may then be discharged onto
the fire at the operator’s discretion, continuously or intermittently, according to the manufacturer’s
instructions.

Check that fuel is not scattered off the baseplate during the attack.

© IS0 2017 - All rights reserved 27


https://standardsiso.com/api/?name=4c0ffeb7582ba4707ca18d2a30943685

ISO 7165:2017(E)

After discharge is complete, allow the fire bed to remain undisturbed for the period of time
recommended by the extinguisher manufacturer or for 60 min if no time is recommended. Examine the
fuel bed and check that the fire is completely extinguished and that more than 10 % mass of the original
metal fuel remains.

8.5.3 Metal powder or dust fires

8.5.3.1 Construction

Construct the fires in the same manner as the metal chip fires (see 8.5.2.1).

8.5.3.2 Fugel

W

Use magnesjum powder containing not less than 99,5 % magnesium. All the particles(shall pass a
387 um siev¢ and no less than 80 % of the powder shall be retained on a 150 pm sieve¥Garry oyt two
series of tes{s: one series using (11,0 £ 0,1) kg of dry metal and one series using (9)9.* 0,1) kg pf the
metal plus (1,1 + 0,1) kg of the oil specified in 8.5.2.2 for each fire.

8.5.3.3 Procedure

Carry out th¢ tests using the same procedure as the metal chip fires in 8.5.2.3.
8.5.4 Shaljow liquid metal fires

8.5.4.1 Copstruction

Carry out twp series of tests. One series is carried out in@ circular steel pan approximately 540 mm in
diameter and (150 + 10) mm deep, fitted with a tight-fitting cover and with a suitable means of hanldling,
moving and fipping, and with a horizontal thermoepuiple positioned in the approximate centre pf the
pan. This pap is also used to melt the metal fueltusing a heat source that does not allow any flames
to extend bgyond the base of the pan. In the second series, melted burning fuel is poured on § tray
approximately 600 mm x 600 mm square andhaving a depth of (155 # 5) mm.

8.5.4.2 Fu

0

1

Use commerfgial sodium for the spill fire, (1,36 + 0,04) kg of sodium; for the pan fire, sufficient sedium
to give a melted fuel depth of {25+ 1) mm.

8.5.4.3 Procedure

8.5.4.3.1 9pill fire

Position the |square tray on a flat, level surface. Heat the metal in the covered melting pan until the
temperature 1s (520 * 10) °C. Carefully remove the cover, allowing the liquid metal to ignite as air
enters. Stop heating when the temperature reaches (550 * 10) °C and pour the burning liquid fuel into
the square tray. As soon as the burning fuel has spread across the tray, the fire can be attacked at the
operator’s discretion using the manufacturer’s recommended extinguishing techniques.

After the discharge is complete, allow the fire tray to remain undisturbed for the period of time
recommended by the manufacturer, or for (4 + 0,5) h if no time is recommended. Then, using a suitable
temperature-measuring device, check that the fuel/extinguishing medium mixture in the tray is at a
temperature no more than 20 °C above the ambient air temperature and that more than 10 % mass of
the original fuel remains.

8.5.4.3.2 Panfire

This test is carried out entirely in the melting pan.
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Melt the fuel and allow it to ignite generally as described in 8.5.4.3.1. When the temperature reaches
(550 £ 10) °C, remove the pan from the heat source and place it on a level floor, where it may be attacked
at the operator’s discretion using the manufacturer’s recommended extinguishing techniques. After

discharge is complete, follow the procedure described in 8.5.4.3.1.
8.5.5 Simulated casting fire

8.5.5.1 General

The fire consists of melted metal poured into the steel tray described in 8.5.4.1, positioned on a level
surface with an obstruction, formed from a (50 + 5) mm length of steel I-beam, 100 mm deep and

100 npm wide, positioned centrally in the tray, on its side in the attitude of an arch, as show

Dimensions

100
I
|
|
I

B 100 . P 5 N
1
‘. 2
/ A/
I— 3
— ]

nin Figure 3.

in millimetres

Key

1  obstruction
2 testpan

3 molten fuel

Figure 3 — Obstructed-magnesium-spill fire configuration
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8.5.5.2 Fuel

Use (11,3 £ 0,1) kg of the magnesium alloy described in 8.5.2.2.

8.5.5.3 Procedure

Heat the magnesium alloy in the covered melting pan described in 8.5.4.1 until completely melted.
Carefully remove the cover and continue to heat until the temperature reaches (650 + 10) °C above the
melting point. If the fuel does not ignite spontaneously, use the gas torch (see 8.5.2.1) to ignite it. Pour
the fuel into the tray, but not directly over the obstruction. As soon as the burning fuel has spread across
the tray, the fire can be attacked at the operator’s discretion using the manufacturer’s recommended

extinguishing tcbhuiquca.

After dischafge is complete, follow the procedure described in 8.5.2.3.

8.6 Electrfical conductivity of extinguisher discharge

8.6.1 Water-based extinguishers

Water-based|extinguishers that are marked as suitable for use on energized-electrical equipment fires
shall not pags a current of more than 0,5 mA when tested as described(in 8.6.3. Water-based models
that can be produced with or without an anti-freeze agent shall be treated as separate and distinct
models for the electrical conductivity test.

8.6.2 Requiirements

Test the extipguisher in accordance with 8.6.3. When the.extinguisher is in operation and the me¢tallic
plate is live| the current between the handle or the né6zzle and earth and between earth and the
extinguisher|shall be no more than 0,5 mA at any time during the complete discharge duration pf the
extinguisher

8.6.3 Test|for electrical conductivity

Hang a meta| plate, of dimensions (1 m-#25 mm) x (1 m * 25 mm), vertically from insulating supports.
Connect the plate to a transformer se-that an alternating voltage of (36 + 3,6) kV is established between
the plate and earth. The impedanee of the circuit should be such that when a voltage equal to 10 % of
the normal grimary voltage is applied to the primary and the secondary is short-circuited, the cyrrent
in the secondary is not less than-0,1 mA.

Mount the extinguisher on-an insulating support with the nozzle fixed 1 m from the centre of the|plate,
at right anglps to it and({directed towards it. Connect the extinguisher to the earth. In the case|of an
extinguisher with a-hose, connect it to the earth by connection at the nozzle. For an extinguisher not
fitted with afhose,\the connection is at the handle.

Measure anycurrent f]nv\n'ng between the pYHngnichnr and the earth when the p]nfn is live and the
extinguisher discharging.

8.7 ClassF test fire

8.7.1 Location

Carry out test fires indoors in a draught-free room having dimensions of at least 6 m x 6 m x 4 m high

and at an am

bient temperature of between 10 °C and 30 °C.

8.7.2 Construction

Details of class F fire test apparatus are given in Figures 4 and 5.

30

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=4c0ffeb7582ba4707ca18d2a30943685

ISO 7165:2017(E)

Class F fires utilize a range of welded sheet-metal trays (dimensions are given in Figures 4 and 5). The
sides are vertical. The base of the tray is horizontal and level with the surrounding ground or floor.

Each test fire is designated by a number followed by the letter F.

8.7.3 Fuel

Class F fires shall be conducted using a vegetable oil having an auto-ignition temperature of not less
than 360 °C.

8.7.4 Procedure

8.7.4]1 Carry out the fire tests indoors. Heat the oil in the test tray using a suitable heating

Meas
of the

8.7.4
shall
betwg

8.74
igniti
until

distar

ire the oil temperature at a point 25 mm below the fuel surface and at least 75 mmn fi
tray.

2 Heat the tray, uncovered, at the heating source’s required input rate. The heating
ncrease the temperature of the fuel at a rate of (5 + 2) °C/min and shall’be recorded d
en the temperature of 260 °C and the end of the test. Heat the oikuhtil auto-ignition o

3 At auto-ignition, allow the fire to burn freely for 2 min) Turn off the energy so
bn. After the 2 min pre-burn, discharge the extinguisher ohto the tray continuously or i
the extinguisher is fully discharged. The discharge of the extinguisher onto the tray s
1ce specified on the extinguisher marking, but shallin*no case be less than 1 m betwe

and the tray.

8.7.4

4 Use fresh fuel for each test.

irrangement.
om the walls

Arrangement
iring the test
ccurs.

urce at auto-
ntermittently
hall be at the
bn the nozzle
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Dimensions in millimetres

A
Y

170 =10

=3
+
4 A 2
e
<500
r< >
Key
1 pandiampter
2 nominal wall thickness, 2 mm
3 skirt to syit burner type
4 burner

Figure 4 —|General dimensions for class F test apparatus — Type A apparatus for class 5F jonly
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Dimensions in millimetres

Key
tray to support gas burners (alternatively, &lectrical heating may be used)
skirt to contain flames for gas heating.(to,prevent piloted ignition)

3 1000 £ 12 to floor level

X, Y |see Table 10

Figyre 5 — General dimensions for class F test apparatus — Type B apparatus for dlasses 15F,
25F and 75F

8.8 |Class F splash test

8.8.1] Location

Carry] éut test fires indoors in a draught-free room having dimensions of at least 6 m x 6 m x 4 m high
and atan ambient temperature of between 10 °C and 30 “C.

8.8.2 Construction

Details of class F fire test apparatus are given in Table 10 and Figure 6. See Figure 6 for an example of a
splash test apparatus.

Class F test fires utilize a range of welded sheet-metal trays (dimensions are given in Table 10 and
Figure 6. The sides are vertical. The base of the tray is horizontal.

Each test fire is designated by a number followed by the letter F.
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Table 10 — Fire rating and quantity of agent for Class F extinguishers

Volume of cooking oil

Rating in test fire Test apparatus
1 mm
5F 5% N Typei\
iameter = 300
Type B
15F 15 +(1) X =448
Y=224
Type B
25F 25% ] X=578
Y=289
Type B
75F 75% 0 X=1006
Y=500

8.8.3 Fuel

Class F splash test fires shall be conducted using a vegetable oil having an auto-ignition temperat

not less than|360 °C.

8.8.4 Prodedure

8.8.4.1 Usg¢ fresh fuel for each test.

8.8.4.2 Twp tests shall be carried out with theextinguisher conditioned as follows.

— Test1 [Condition for atleast 18 h atthe maximum operating temperature.

— Test2 [Condition for at least 18-h-at the minimum operating temperature.

ure of

34
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a) Ratings 15F, 25F and 75F (Type B)

750

<
¢

70574577
7. ///,///,/,//,//,/////,//,// 7
775722577
0 2
,////,////////

A J

b) Class 5F

a  Length of tray plus 1,5 m.

b Layer of sodium bicarbonate 2 mm deep on table top surface.
¢ Testtray.

d  Free board at 175 °C to 195 °C.

e 2 mm layer of sodium bicarbonate.

Figure 6 — Splash test apparatus examples

© IS0 2017 - All rights reserved

35


https://standardsiso.com/api/?name=4c0ffeb7582ba4707ca18d2a30943685

ISO 7165:2017(E)

8.8.4.2 Place a flat surface completely around the fire tray. The flat surface shall be 750 mm wide
and positioned at the top edge of the fire tray. The flat surface shall be covered with a layer of sodium
bicarbonate powder not more than 2 mm deep. Heat the oil in the fire tray using its heat source until
a temperature of 175 °C to 190 °C is achieved. Discharge each conditioned extinguisher fully and
continuously toward the centre of the fire tray within 5 min of being conditioned, with the nozzle held
at a distance specified by the manufacturer and shown on the nameplate of the extinguisher, but not
greater than 2 m. Measure the distance from the front edge of the fire tray to the nozzle.

8.8.5 Requirements

The discharge from the extinguishers when tested in accordance with 8.8.1 to 8.8.4 shall not splash
grease droplEts in excess of 5 mm diameter.

9 Construction requirements

9.1 High-pressure extinguishers

Extinguishers with a service pressure greater than 2,5 MPa (25 bar) shall be fitted with a cylindgr that
is designed, tested and marked according to national regulations.

9.2 Low-pressure extinguishers
9.2.1 Gengeral requirements

9.2.1.1 Th¢se requirements are applicable to extinguisher§ having a service pressure, ps, not excdeding
2,5 MPa (25 bar).

9.2.1.2 A portable extinguisher with a charge exceeding 3 kg shall be constructed so that it can|stand
vertically without support.

9.2.1.3 Th¢ manufacturer shall ensure that the welds show continuous penetration with no devjation
in the weld. Yelds and brazed joints shall'be free from defects which are prejudicial to the safe use [of the
cylinder.

The manufdcture shall use .Wwelders, welding operators and welding procedures that cdn be
demonstrated as suitable forthe purpose.

NOTE It is important.that users of this document consider the use of appropriate conformity assegsment
methods. Certification by,an independent third party can provide a higher level of confidence in the conf¢rmity
of products, capabilities’of personnel and processes.

9.2.1.4 Payts-attached to the body of the extinguisher shall be manufactured and fitted in a way that
minimizes stress concentration and corrosion risks. In the case of welded and brazed parts, the metal
shall be compatible with the cylinder material.

9.2.1.5 The cylinder manufacturer shall obtain the works certificate for the cast analysis of material
supplied and shall keep this available for inspection.

9.2.1.6 Where plastic components are threaded into metallic parts, they shall be designed to minimize
the possibility of cross-threading. This shall be accomplished by the use of coarse threads of less than
five threads per centimetre or by the use of square-cut threads.

9.2.1.7 Extinguishers that are free-standing either shall be fitted with a means to raise the pressure-
retaining part of the body at least 5 mm above the floor or shall have the thickness of metal in the lowest
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pressure-retaining part(s) of the body at least 1,5 times the minimum thickness of the cylindrical part of
the body.

9.2.1.8 The maximum service pressure, pnys, is determined as follows.
9.2.1.8.1 Conduct the test on a minimum of three extinguishers conditioned at 60 °C for 18 h.

9.2.1.8.2 For stored-pressure type extinguishers, determine the pressure immediately after taking each
extinguisher out of the oven. For cartridge-operated type extinguishers, remove each extinguisher from
the oven and activate the cartridge immediately.

9.2.148.3 For each type of extinguisher, the highest pressure observed when carrying éut‘the operation
in 9.2[1.8.2 is recorded as the maximum service pressure, pmys.

9.2.2| Bursttest

9.2.2]1 Fill the extinguisher with a suitable liquid and increase the ptessure at a rate not exceeding
(2,0 40,2) MPa/min [(20 * 2) bar/min] until the minimum burst pressure, py, is achieved. Maintain this
presspire for 1 min without the cylinder rupturing. The body shall remain tight. Increase [the pressure
until fupture occurs. The minimum burst pressure, pp, shall be 2{7°x pys but in no case less than 5,5 MPa
(55 bar).

9.2.2)2 The bursting test shall not cause the cylinder tofragment.

9.2.2{3 The break shall not show any sign of brittleness, that is the edges of the breald shall not be
radial but shall be slanting relative to a diametrical’plane and shall exhibit a reduction in agea over their
entirg thickness.

9.2.2}4 The break shall not show any-characterized defect in the metal.

9.2.2]5 The break shall not oceur in the weld at a pressure less than 5,4 x pys or 8,0 MPa (80 bar),
whiclever is greater. Furthermare, the break shall not occur in any permanent body marking, such as a
stamping or engraving.

9.2.2)6 During the bui'st test, no part shall be ejected from the extinguisher. The burst test shall not
cause| the valve or fitting to fragment. The break shall not originate in the valve or fitting rharking area.
The fittings shall.rémain tight.

9.2.3| Crushing test

9.2.3 h-bvesample i heirlongiudinalaxd heirmidpeint using two
25 mm thlck mandrels w1th a radlus at thelr apex of 12, 5 mm and a w1dth suff1c1ent to extend beyond the
sides of the extinguisher (see Figure 7). Crush the cylinder over a period of 30 s and 60 s. In the case of
extinguishers with a longitudinal weld, place the weld seam at 90° to the support lines. For extinguishers
with central transverse welds, apply the mandrel at 45° to the weld seam.

9.2.3.2 After the crushing test, fill the extinguishers with water and increase the pressure to test
pressure, pt. The extinguishers shall not exhibit any cracks or leaks.
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Dimensions in millimetres
25

A
Y

v \‘Z/\J
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A
Y

D
@ D, the digtance after test, is equal to D, the outside diameter of cylindey; divided by 3, e.g. D, =—.
3

Figure 7 — Crushing test

9.2.4 Permanent volumetric expansion test

There shall pe no permanent expansion in ekcess of 10 % of the total expansion of the cylinder (when
subjected to|the test pressure, pt, for 30 s. For cylinders that have been proof-pressure tested pifior to
the deformation test, the test pressure shall be increased by 10 %.

NOTE Anfacceptable test apparatus.is the water-jacket test as described in Reference [4]. Other methods are
also acceptable.

9.2.5 Welded low-carbaofisteel cylinder

9.2.5.1 Thg¢ cylindet material shall be capable of being welded and shall contain a maximum of 0,25 %
mass fraction carhom;*0,05 % mass fraction sulfur and 0,05 % mass fraction phosphorous.

9.2.5.2 Filleramaterial shall be compatible with the steel to give welds with properties equivalpnt to
those specified for the base sheet.

38 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=4c0ffeb7582ba4707ca18d2a30943685

ISO 7165:2017(E)

9.2.5.3 The cylinder shall have a measured thickness, S, greater than the minimum thickness, expressed
in millimetres, given by Formula (2), but in no case less than 0,70 mm:

D

S=—"
300

(2)
where

D s the outside diameter of the cylinder or, for non-cylindrical bodies, the greatest external
diagonal of the extinguisher body, expressed in millimetres;

k| isthe coefficient equal to
— 0,45 for D < 80;

— 0,50 for 80 <D <100;
— 0,70 for D > 100.

9.2.6| Stainless steel cylinders
9.2.6J1 Stainless steel domes and bottoms shall be drawn from fully annealed stock.

9.2.6J2 Only austenitic stainless steel having a maximum carbon content of 0,03 % mass fraction shall
be used.

NOTE An example of such steel is ASTM A240, type 304L (UNS designation S30403).

9.2.6{3 The cylinder shall have a minimum measured wall thickness, S, greater than the njinimum wall
thickness, expressed in millimetres, given'by Formula (3), but in no case less than 0,64 mm:

D
SE—+k 3
600 (3)

wher¢

[ isthe outside‘diameter of the cylinder or, for non-cylindrical bodies, the greatest g¢xternal
diagonal of the extinguisher body, expressed in millimetres;

k| isequalyto 0,3.

9.2.7| _Aluminium cylinders

9.2.7.1 Aluminium cylinders shall be of a seamless construction.

9.2.7.2 Aluminium cylinders shall have a measured wall thickness greater than or equal to the
minimum thickness given by Formula (2), but in no case less than 0,71 mm.

9.3 Carrying handle

9.3.1 An extinguisher having a total mass of 1,5 kg or more and having a cylinder diameter of 75 mm
or more shall have a carrying handle.

The valve assembly head itself may be considered a handle, provided it meets the requirements of 9.3.2
and 9.3.3.
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9.3.2 Ahandle shall be no less than 90 mm long for an extinguisher of 7,0 kg or more total mass and no
less than 75 mm long for an extinguisher of less than 7,0 kg total mass.

9.3.3 There shall be no less than 25 mm clearance between the extinguisher body and the carrying
handle when the handle is in the carrying position.

9.4 Mounting

9.4.1 Each extinguisher intended for wall mounting shall be provided with a means of mounting. Carry
out the testing on only one extinguisher bracket of each model or type supplied with the extinguisher.

9.4.2 A wall mounting hook shall require both a horizontal and a minimum 6 mm vertical notjon to
remove the gxtinguisher from the wall, except that a minimum vertical motion of 3 mm is acceptalle for
an extinguisher having a gross mass of 5,4 kg or less.

9.4.3 A mdunting bracket shall be capable of withstanding a static load of five times the fully chiarged
mass of the gxtinguisher, but no less than 45 kg when tested in accordance with 9.4-4.

9.4.4 Placq an extinguisher charged to its rated capacity in the mounting-bracket provided with the
extinguisherjafter the mounting bracket has been secured to a wood board.'Secure the board in a vértical
position and ppply a static load of four times the full extinguisher mass{or a total load of 45 kg minfis the
full extinguisher mass, minimum) to the top of the extinguisher. Hold\the load for 5 min.

9.4.5 A mdunting bracket equipped with a strap shall not pérmit the extinguisher to drop to thg floor
when the strfap clamp is opened. The clamp-releasing deviee shall be of a colour contrasting with that
of the immedliate extinguisher background and shall bewrisible. The method of release shall be ohvious
when viewing the front of the extinguisher.

9.4.6 A hanger loop shall be located so that’the operating instructions face outward when the
extinguisher|is supported by the mounting meahs.

9.5 Caps, palves and closures

9.5.1 C(Cylinder caps, valves and-Closures shall be designed to provide release of pressure lefore
complete dispngagement.

9.5.2 Threpded connegtions on a cylinder shall have at least four full threads of engagement and be
required to relieve préssure with at least two full threads of engagement. Other types of valves, caps and
closures are permissible if they can satisfy the same requirements, particularly with regard to recyrrent
tests and filling:

9.5.3 The inside diameter of a filling opening for a rechargeable type extinguisher shall be no less
than 19 mm.

9.5.4 An extinguisher collar with external threads shall have sufficient height so that the cap or valve
does not contact the dome or bottom with the gasket removed.

9.5.5 A cap, valves or closure shall withstand the burst test pressure specified for the cylinder for 1 min
without rupture. For this test, remove or plug pressure-relief devices.

9.5.6 The edges and surfaces of a fire extinguisher and its mounting bracket shall not be sufficiently
sharp to constitute a risk of injury to persons during intended use or while performing maintenance.

NOTE One method of evaluating sharpness of edges is described in ANSI/UL 1439.
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Safety devices

9.6.1 High-pressure cylinders and cartridges shall be provided with a safety device in accordance with
national regulations.

9.6.2 There are no compulsory safety systems required for low-pressure extinguishers. However, if
such a system is used, it shall be appropriately sized and positioned. The operating pressure of the device
shall not exceed the test pressure, pt, nor be less than the maximum service pressure, pms.

9.7

Manufacturing tests

9.7.1

9.7.1
testr
the te

the option of the manufacturer, the burst and crushing tests may be conducted on the same

cyling
failur

9.,7.1
visibl
9.7.2

Each
testa

a) F
n

b) F

c) F

9.8

maximum loss of contents peryear shall not exceed the following:

Low-pressure cylinders

1 Subject at least one cylinder from each batch of 500 or less to the crushand burs
psults are not acceptable, randomly select five additional cylinders from.the same batc
sts. If one of the cylinders does not pass the test, the batch is rejected-and made unsg

er that has successfully passed the crushing test fails the burst test; it shall not be co
e and another one from the same batch may be utilized for the burst test.

b deformation.

Leakage tests

stored-pressure and carbon dioxide extinguisher and gas cartridge shall be subjecteq
hd comply with the following requirements.

br stored-pressure extinguishers fitted with a gauge as specified in 7.4.1.3, the leak:
pt exceed a rate of loss of pressurizing content equivalent to 6 %/year of service preg

br gas cartridges and stored-pressure extinguishers without gauges as specified i

- for extinguishers:5\% or 50 g, whichever is less;
- for gas cartridges: 5 % or 7 g, whichever is less.

br carbon digxide extinguishers, the maximum loss of contents shall not exceed 6 %

Requirements for plastics components

t tests. If the
h and repeat
brviceable. At
cylinder. If a
hsidered as a

2 Each cylinder shall be subjected to the test pressure; py, for 30 s, without leakalge, failure or

| to a leakage
ige rate shall

sure.

n 7.4.1.2, the

year.

9.8.1

General requirements

Plastic components of portable fire extinguishers shall comply with the following requirements.

a) The test and conformity checks shall be carried out on components that correspond to the mass-
produced components with regard to the material used, the form and the method of manufacture.

b) Any change in the material, the form or the method of manufacture requires a new test.

c) Itisrecommended that the plastic used be identifiable at all times.

d) It is necessary to have access to data supplied by the manufacturer relating both to the material
itself and the manufacturing procedures.
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To verify the attachment of plastic parts following the air-oven ageing, ultraviolet light exposure and
impact-resistance tests, attach the plastic part(s) to an extinguisher and then subject the assembly to
the appropriate pressure test.

9.8.2 Requirements for normally pressurized components
9.8.2.1 Burststrength

9.8.2.1.1 Conduct burst tests at three temperatures as described below.

o—the b 0 0 ordance h 9

Subject at leas cmponents tc S S accorda g 2 ppropriate
liquid at tempperatures of (20 * 3) °C, the minimum recommended operation temperature/mprked
on the extinguisher (see 7.1) and (60 * 3) °C. Increase the pressure at a rate of (2,0 + 0,2)\MP#a/min
[(20 % 2) barfmin].

9.8.2.1.2 Thhe bursting pressure before and after the ageing and ultraviolet light exfposure test shall be
at least equal to the minimum burst pressure, pp.

9.8.2.2 Air-oven ageing

9.8.2.2.1 Spbject at least three components to accelerated ageing)in’ an oven at (100 = 3) {C for
180 days. Fit|the components with adapters to apply normal assembly; stresses.

9.8.2.2.2 Fpllowing the exposure, condition the components\for 5 h at (20 = 3) °C and subsequiently
inspect them| for cracking. No cracking shall be permitted.

9.8.2.2.3 Spbject the components to the burst test in accordance with 9.2.2 at (20 + 3) °C using a
suitable liquld at a rate of pressure increase of (2,0°¢70,2) MPa/min [(20 £ 2) bar/min]. The minfmum
burst pressufe, pp, shall be at least equal to that specified for the cylinder.

9.8.3 Ultraviolet light exposure

9.8.3.1 Subject at least six components to an artificial weathering test in accordance with 9.8.3.4 for
500 h and then condition them for 5)h at (20 + 5) °C.

9.8.3.2 Following the expgsure, inspect the samples for cracking. No cracking shall be permitted,

9.8.3.3 Subject the components to the burst test in accordance with 9.2.2 at (20 * 5) °C using a sulitable
liquid at a r3te of pressure increase of (2,0 £ 0,2) MPa/min [(20 + 2) bar/min]. The minimum [burst
pressure, pp, |shall be at least equal to that specified for the cylinder.

9.8.3.4 Use two stationary, enclosed carbon-arc lamps to obtain the ultraviolet light. The arc of each
lamp shall be formed between two vertical carbon electrodes, 12,7 mm in diameter, located at the centre
of a removable vertical metal cylinder 787 mm in diameter and 450 mm in height. Enclose each arc in
a clear borosilicate-glass globe. Mount the samples vertically on the inside of the revolvable cylinder,
facing the lamps, and revolve the cylinder continuously around the stationary lamps at 1 r/min. Provide
a system of nozzles to spray each sample, in turn, with water as the cylinder revolves. During each
operating cycle (total of 20 min), expose each sample to the light and water spray for 3 min and to the
light only for 17 min. Maintain the air temperature within the revolving cylinder of the apparatus during
operation at (63 + 5) °C.

An acceptable alternate test is described in ISO 4892-2:2013, method A, using a xenon arc source for a
period of 500 h. Use the following conditions:

a) (65 = 3) °C black panel temperature;
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b) (50 = 5) % relative humidity;
c) spray cycle of 102 min dry interval, 18 min water spray;

d) total dose of exposure of 1 GJ/m?2 (500 h at 550 W/m?2).
9.8.4 Impactresistance

9.8.4.1 Mount at least four samples subjected to the ageing test (see 9.8.2.2) (two with and two
without the safety-locking device engaged) and pressurize the extinguisher cylinder to the maximum
service pressure, pms, with nitrogen after being filled 95 % with a water and anti-freeze solution. Test the
samples at (—20 ¥ 3] °C or at the minimum recommended operation temperature, whichgver is lower.
The tgst is carried out as described in 7.5.1.

9.8.4{2 No hazardous changes shall occur to the valve assembly, such as splinters,fracturg¢s or cracks.

The vplve shall then be capable of withstanding the test pressure, py, for 1 min without bursting.
9.8.5| Normally non-pressurized components

9.8.5]1 Subject plastic extinguisher components that withstandpressure during extinguisher operation
to th¢ burst, air-oven ageing and impact-resistance tests. The’air-oven exposure is eithgr 100 °C for
70 dajys or 87 °C for 180 days at the manufacturer’s choice,

9.8.5{2 External plastic components shall comply withthe ultraviolet light test.
9.8.6| Test for exposure to extinguishing medium

9.8.6J1 There shall be no damage to polyineric siphon tubes that have been conditioned ih accordance
with [9.8.6.3, when installed in test extinguishers and subjected to the mechanical resistance test
descrjbed in 7.5.

9.8.62 Following conditioning in'accordance with 9.8.6.3, ring samples cut from polymeric|siphon tubes
shall pot exhibit degradation in-éxcess of 40 % of the original tensile or ring-crushing-strength value.

9.8.6/3 Place complete siphon tubes in contact with the medium with which they arg being used.
Totally cover or immerse ring samples, 12,7 mm wide, cut from unaged siphon tubes in [the medium.
Ensute that the safriples do not touch each other or the container holding the medium and samples.
Place|the container of the medium, with the samples in place, in a preheated oven at (90 * 3) °C for
210 diays. Afterthe test exposure, cool the samples in air at (23 + 2) °C for at least 24 h beforE any tests or
dimensional measurements are conducted. Subject the ring samples to a crush test between two parallel,
flat plates using a testing machine capable of applying a compressive load at a uniform rate pf 5 mm/min
and recording the load versus the dellection. IT the nature of the material is such that meaningful test
results cannot be obtained, other tests, such as tensile tests, may be conducted.

9.9 Hose assemblies

9.9.1 Extinguishers with a charge greater than 3 kg or 3 I shall be equipped with a hose assembly
having a minimum length of 400 mm (see Figure 8). When an extinguisher of less than 3 kg or 3 1 is fitted
with a hose, the minimum length of the hose shall be 250 mm.

© IS0 2017 - All rights reserved 43


https://standardsiso.com/api/?name=4c0ffeb7582ba4707ca18d2a30943685

ISO 7165:2017(E)

Dimensions in millimetres

2400

Figure 8 — Minimum hose length

9.9.2 The hose and coupling system shall function throughout the operating temperature,range and
coupling sysems shall be designed and fitted in such a way that they cannot damage the-hose.

9.9.3 The burst pressure of a hose assembly fitted with a shut-off nozzle shall be equal to or greater
than the appfopriate value below:

a) for all types, except CO2 and clean agent extinguishers:
— 3,0 fimes the maximum service pressure, pms, with the test carried out at (20 + 5) °C;
— 2,0 §imes the maximum service pressure, pms, with the testcarried out at (60 * 2) °C.
b) for CO7 dnd clean agent extinguishers:
— 1,5 tfimes the maximum service pressure, ppys, the test carried out at (20 £ 5) °C;
— 1,25[times the maximum service pressure, pms, the test carried out at (60 + 2) °C.

The test prejssure shall be established by incréasing the pressure to the minimum allowable [burst
pressure duiling an interval of no less than 3@ s;'maintaining that pressure for 30 s during which fpilure
shall not occpir and then increasing the pressure until failure.

Where testirlg is carried out at (60 +,2) 9C, condition the hose and attached components at the relevant
temperature{for a period of no less than 12 h.

The hose shdll be fitted to a mean’s of providing the required pressure and the open end blanked pff by
suitable meajns. The hydraulictest fluid shall not cause the hose assembly to decrease in temperature.

Record the pressure at which the hose bursts.

9.9.4 A hoe assembly without a shutoff nozzle shall be capable of withstanding, without leaknge, a
hydrostatic gressure equal to the extinguisher test pressure, py, held for at least 30 s.

9.9.5 Hose assemblies shall be subjected to a low-temperature flexibility test in accordance with
ISO 10619-2:2011, method B. The mandrel shall be 150 mm in diameter and the length of hose shall be
600 mm. The test shall be carried out at a temperature of Tyin. After the flexibility test, there shall be no
leakage of the hose assembly when tested to test pressure, pt, at (20 £ 5) °C for 30 s.

9.10 Method of operation

The extinguisher shall be operated by piercing, opening and/or breaking a sealing device, thus releasing
its contents. Extinguishers shall operate without inversion. It shall not be necessary for any movement
of the actuating mechanism to be repeated in order to initiate discharge of the extinguisher. The force
or the energy necessary to operate the extinguisher shall not exceed the values given in Table 11 for
temperatures of up to 60 °C.
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The energy of 2 | is obtained by allowing the 4 kg mass used in the mechanical resistance (impact)
test described in 7.5 to fall from a height of 50 mm. The impact shall be applied in the direction of the
operating mode.

Table 11 — Force or energy required to operate the extinguisher

9.11

9.11.
The r

the operation mechanism and shall require a force of no less than 20/N*but not exceeding 1

be po

9.11.
impa
devic
disch

9.11.
exting

EXCE

operdting instructions on the front illustrate the intended method of operation.

9.11.
shall

9.11.

and t¢ indicate tampeping with or use of the extinguisher.

9.11.
exting

. Maximum force required Energy
Type of operation
N J
With one finger 100 —
With full hand 200a —
With impact (strike knob) — 2
a  For carbon dioxide extinguishers, this maximum force may be increased to 300 N.

Safety-locking devices

I The operating mechanism shall be provided with a safety device to.prevent inadvertg
blease of the safety device with a tamper indicator shall involve an_ eperation distinct

5sible to determine whether the apparatus might have been dperated.

P The safety device shall be so constructed that any:unaided manual attempt, usil
t equal to twice the relevant value given in Table 11 toinitiate discharge, without first
b, does not deform or break any part of the mechaism in such a way as to prevent th
hirge of the extinguisher.

B The safety-locking pin or other device shall be visible from the front of the extinguis
fuisher is mounted in its mounting bracket.

PTION  The safety-locking pin-thay be on the reverse side of the extinguisher if

L [f the safety-locking device is attached to the extinguisher by a chain or similar dev
be attached so as to not interfere with the discharge stream.

b A tamper indicator, such as a seal, shall be provided to retain the safety-locking d¢

b The tdmper indicator shall be constructed so it is necessary that it be broken tg
fuisher, The force required to break the tamper indicator shall not exceed 70 N.

EXCE

nt operation.
from that of
00 N. It shall

g a force or
perating this
e subsequent

her when the

pictographic

ice, the chain

vice in place

operate the

PTFION If the tamper indicator is broken by the action needed to start disc

harge of the

extinguisher, or if an internal load is continuously applied to the release mechanism, the force required
to accomplish discharge or release of the internal load may exceed 70 N but shall not exceed 140 N.
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9.12 Requirements for pressure gauges and indicators for low-pressure extinguishers
9.12.1 General

9.12.1.1 A rechargeable extinguisher of the stored-pressure type (except carbon dioxide) employing a
single chamber for both the extinguishing medium and the expellant gas shall be equipped with a pressure
gauge to show the amount of pressure in the chamber, regardless if the valve is opened or closed.

EXCEPTION The pressure gauge may be omitted on an extinguisher having a disposable, non-refillable,
sealed chamber if a device such as an indicator is used to verify that the extinguisher is charged with
the correct quantity of expellant gas.

9.12.1.2 Th¢ operable pressure range of the gauge shall reflect the operating temperaturte-pre
relationship pf the extinguisher (see 7.1).

ssure

9.12.1.3 Th
such as kilop

pressure gauge face shall indicate the appropriate units for which the’gauge is calib
scals, bar or any combination of pressure units.

rated,

9.12.1.4 Th
service pres
shall indicatq,
indicated ga

cated
re dial
imum
shall

maximum indicated gauge pressure shall be between 150 % aiid 250 % of the ind
re, ps,at 20 °C, but no less than 120 % of the maximum serviée pressure, pms. The gaug
in green, the operable pressure range of the extinguisher;“The zero, service and max
ge pressures shall be shown in numerals and with marks. The numerals and markg

be in close p
line through
to the lower
the operable
and characte

‘oximity to the respective indications. The background of the gauge face above a hori
the lowest required markings shall be red. The arciof the dial from the zero pressure

range to the maximum indicated pressure shall read “Overcharged”. All numerals, 1
I's in the recharge, operable and overchargeportions of the dial shall be white. Pointer

end of the operable range shall read “Recharge™The arc of the dial from the higher ¢

rontal
point
bnd of
etters
5 shall

be yellow an
maximum tif

d the tip of the pointer shall end in the arc of the pressure-indicating dots and shall have a
radius of 0,25 mm.

The length qf the pointer from the point of rotation of the pointer to the tip, measured at the
pressure point, shall be at least 9 mm for extinguishers having a charge greater than 2 kg or at
6 mm for exfinguishers having a charge®of 2 kg or less. The length of the arc from zero pressure
indicated sernvice pressure shall be atleast 12 mm for extinguishers having a charge greater thai
or at least 9 inm for extinguishersfilled with clean agents or having a charge of 2 kg or less.

Zero
least
to the
h 2 kg

9.12.1.5 Thq
more than 1,

e mark used to indicate the service pressure at 20 °C should be no less than 0,6 mm and no
D mm wide.

9.12.1.6 Th¢
with which i

b pressure/gauge face shall be marked to indicate the appropriate extinguishing m¢dium

can bewused.

Pressure gayige’markings shall be subjected to UV testing as specified in 9.8.3. There shall pe no
significant deterioration of the legibility, such as darkening, fogging or fading, on completion of the UV

testing.

9.12.1.7 The pressure gauge shall be marked with the gauge manufacturer’s identifying mark. The
pressure gauge shall also be marked according to the following, if applicable, using a line extending as
wide as, and of the same stroke thickness as, the manufacturer’s identifying mark as follows:

a) to indicate galvanic compatibility with aluminium valve bodies: a horizontal line above the
manufacturer’s identifying mark;

b) to indicate galvanic compatibility with brass valve bodies: a horizontal line below the
manufacturer’s identifying mark;
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c) to indicate galvanic compatibility with aluminium and brass valve bodies: a line above and a line
below the manufacturer’s identifying mark.
9.12.2 Calibration test — Gauges and indicators

9.12.2.1 An indicator shall be accurate to within 4 % of the service pressure, ps, at the lower limit of the
operable range.

9.12.2.2 The error of a pressure gauge at the indicated service pressure, ps, shall not exceed +4 % of the
service pressure.

The e

of the

I+

1+

At the
At the

9.12.
with

water
Apply,

reach
press
and d

9.12.

9.12.

Servig

burst

discai

9.12.
exclu

Fror at the upper and lower limits of the operable range shall not exceed the following
service pressure:

4 % for powder and water-based extinguisher gauges;
B % for clean agent extinguisher gauges.
zero pressure mark, the error shall not exceed 12 % nor fall below-0)% of the service

maximum indicated pressure, the error shall not exceed +15 %-of the service presst

P.3 Install the pressure gauge or indicator on a deadweight gauge tester or a pipi
h master gauge having an accuracy of no less than 0,25*%. The pressurizing mediuf
nitrogen or air, but all tests on a given type of gauge'shall be conducted using the s3
the pressure to the gauge under test in uniform(increments until the upper limit of
pd. Then, reduce the pressure in the same increments until the zero point is reache
ire applied, the gauge or indicator reading-aid net error for each increment in both t
pcreasing pressure conditions.

B Burst strength test — Gauges.and indicators

B.1 A pressure gauge or an indicator shall withstand, for 1 min, a pressure of six times
e pressure without rupture. In addition, if the Bourdon tube or pressure-retaini
5 at a pressure less thar eight times the indicated service pressure, no parts of the d¢
ded.

B.2 Attach the~sample gauge or indicator to a hydraulic pressure pump after all
d from the€ést'system. Place the sample in a test cage and apply pressure atarate of a

e
2,0 Mﬁ’a/min until'the required test pressure is reached. Hold the pressure at this point fo

incred
which

9.12.

ise the pressure until rupture occurs or eight times the indicated service pressur
ever'oecurs first.

percentages

pressure, ps.

Ire, ps.

g apparatus
n may be oil,
ime medium.
the gauge is
1. Record the
he increasing

the indicated
ng assembly
bvice shall be

pir has been
bproximately

r 1 min, then

e is reached,

¥ verpressure test — Gauges

9.12.4.1 The difference in readings of indicated service pressure before and after a pressure gauge has
been subjected for 3 h to a pressure of 110 % of the indicated gauge capacity shall not exceed 4 % of the
indicated service pressure.

9.12.4.2 Subject sample pressure gauges to the required test pressure for 3 h. Then, release the pressure
and allow the gauges to stand at zero pressure for 1 h. Subject the gauges to the calibration test described
in9.12.2.
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9.12.5 Impulse test — Gauges

9.12.5.1 The difference in readings of the indicated service pressure before and after a pressure gauge is
subjected to 1 000 cycles of pressure impulse shall not exceed 4 % of the indicated service pressure.

9.12.5.2 Attach the sample pressure gauges to a regulated source of pressure, either air, nitrogen or

water. Vary the pressure from 0 % to 125 % of the indicated service pressure or 0 % to 60 % of the
capacity, whichever is higher, and then back to 0 % at a rate of six complete cycles each minute.
subject the samples to the calibration test described in 9.12.2.

gauge
Then,

9.12.6 Pressure gauge relieftest

9.12.6.1 A pressure gauge shall have a pressure relief that vents in the event of a Bourdon tubelealt. This

pressure relipf shall function at a pressure of 345 kPa or less within 24 h. The minimum_flew capa
the pressure|relief shall be 1 1/h.

City of

9.12.6.2 Conduct this test on pressure gauges with the Bourdon tube cut completely through. Immerse

the gauge in water, with the gauge inlet connected to a regulated source of air or‘nitrogen. Mainta

in the

supply presspire at 345 kPa until the pressure relief functions, or for 24 h, whichever is shorter. Mdasure

the flow rate[with an inverted water column or other equivalent means.

9.12.7 Water resistance test — Gauges and indicators

A gauge or inldicator for use on an extinguisher shall remain watertight after being immersed at a
of 0,3 m in wpter for 2 h and after being subjected to the salt-spray corrosion test (see 7.6.1).

9.12.8 Leakage test — Gauges and indicators

9.12.8.1 A pgressure gauge or indicator shall ngt,leak at a rate in excess of 1 x 10-6 cm3/s whe

gauge or indjcator (including a pin-type indiCator) is exposed to a pressure equivalent to the int
service presqure of the extinguisher at 20 °C.

9.12.8.2 Usg a leak-detection apparatus and leak standard to verify compliance with the require
specified in 9.12.8.1. The leak-detection apparatus shall be capable of signalling, and the leak sta
erating, a leakage(rate of 1 x 106 cm3/s.

indicator, to
with the re
sealed by th
1 x10-6 cm3ls

leak testby checking all pressurized components for leakage in order to verify comp

indicator for leakage. None of the samples shall exhibit leakage at a rate in exc

ly a pressuré.equivalent to the intended working pressure of the extinguisher at 20
each of 12 sample gauges or indicators. Subject each sample gauge or indicator, other than a pij

irements in 9.12.8.1. Test each pin-type indicator for leakage by checking the op

depth

n the
bnded

ments
ndard

°C to
1-type
iance
ening
bss of

9.12.9 Plastics components — Gauges and indicators

Plastic components of gauges and indicators shall meet the requirements given in 9.8.

9.13 Dip-tubes and filters — Water-based extinguishers

9.13.1 The dip-tube and filter of water-based extinguishers shall be constructed of materials resistant

to the extinguishing medium (see 9.8.6).

9.13.2 The extinguishing medium from water-based extinguishers shall be discharged through a filter.
The filter shall be placed upstream of the smallest section of the discharge passage. Each orifice of
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the filter shall have an area less than that of the smallest cross-section of the discharge passage. The
total area of the combined filter orifices shall be at least equal to eight times the smallest section of the
discharge passage. The filter shall be accessible to facilitate maintenance operations on the portable fire
extinguisher.

9.14 Special requirements for CO2 extinguishers

The extinguisher horn shall be constructed to withstand crushing when 25 kg is applied to its extremity
for 5 min immediately after having completely discharged the extinguisher through the horn.

Subject the horn to the following test.

a) jindition the horn at 60 °C for 18 h.

b) tach the horn to a fully charged extinguisher.

c) Discharge the extinguisher with the valve fully open.

d) Spbject the horn to a static load of 25 kg using a circular contact surface of 50 mm |[diameter for
5|min applied at the end of the horn.

e) Check that the horn does not show any evidence of cracking or breakage.

9.15|Gasket and O-rings

9.15.1 Tensile strength, elongation, maximum set and hardness

Any dlastomer (rubber facing, O-ring or “vulcanizéd-in-place” seat) used to provide a seating surface
shall have the following properties:

a) apreceived:

1) minimum tensile strength of-3,4"MPa for silicone rubber (having polyorgano-siloxane as its
characteristic constituent) or'6,9 MPa for fluorocarbons (8,3 MPa for other elastommers),

2) minimum ultimate elongation of 100 % for silicone rubber and 150 % for other elastomers, and

3) maximum set of 5;0, mm when 25 mm marks are stretched to 50 mm for silicong rubber and
62,5 mm for otherelastomers, held for 2 min and measured 2 min after release;

b) after conditionifig for 96 h in oxygen at 70 °C and 2,1 MPa:
1) minimum percent of original tensile strength: 70 %,

2) minimum percent of original elongation: 70 %.

The sjze_and shape of a rubber part determine which of the tests specified can be condu¢ted. Subject,
in general, a part larger than 25 mm diameter to all tests. For a circular cross-section O-ring smaller
than 25 mm but larger than 12,5 mm, omit the elongation test. For a circular cross-section O-ring
smaller than 12,5 mm, omit the elongation and tensile strength tests. For an O-ring less than 25 mm in
diameter with a generally square-shaped cross-section, omit the tensile strength and elongation tests.
If the size of the part precludes accurate testing, subject larger samples of similar parts made of the
same compound to those tests omitted on the parts.

9.15.2 Compression set

9.15.2.1 A sample of a rubber or rubber-like part shall have a compression set no greater than 25 % of
its original thickness after being compressed by one-third of its original thickness.
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9.15.2.2 Conduct the compression set test on button samples compressed by one-third of their original
thickness for 24 h at 20 °C, at the minimum operating storage-and-use temperature and at 60 °C.

10 Marking and colour

10.1 Colour

The recommended colour for extinguisher bodies is red.

10.2 Marking

NOTE Anjexample of the layout for marking is given in Figure 9.

2 kg CARBON-DIOXIDE FIRE EXTINGUISHER INSTRUCTIONS ABPROVAL
INSPECTION: INSPECF MONTHLY. CHECK THAT ® @ ® MARK
EXTINGUISHER IS CHARGED, UNDAMAGED AND
: HOLD UPRIGHT START BACK 3 m SQUEEZE LEVER
SEAL IS INTACT. MAKE SURE HORN IS CARBON’DIOXIDE FIRE EXTINGUYSHER
UNOBSTRUCTED PULL RING PIN AIM AT BASE OF FIRE ~ SWEEP SIDE TO SIDE

CLASSIFICATION 21-B

MAINTENANCE: EXANINE CAREFULLY EVERY

12 MONTHS TO ENSURE EXTINGUISHER IS
OPERABLE. RECHARGE IF MASS LOSS EXCEEDS
0,2kg. REPLACE ANYIDAMAGED PARTS, CHECK
HORN FOR OBSTRUQJTIONS. HYDROSTATIC
RETEST TO DOT/TC HEQUIREMENTS EVERY

5 YEARS.

SERIAL NO. XX-XXXXX

MEETS ISO XXXXX STANDAAD
2 kg CARBON-DIOXIDE FIRE EXTINGUISHI

m

R

SUITABLE FOR USE AT TEMPERATURES
FROM -40 °C TO 49 °C (=40 °F TC 120 {F)

PRESSURE TESTED TO 20 MFa

USE: AFTER ANY UUSH RECHARGE IMMEDIATELY,

RECHARGE: CO, CHARGE IS 2 kg. FULL MASS

STAMPED ON VALVE BODY INCLUDES HORN MODEL 19p9
ASSEMBLY. 322

RECORD: RECORD MRINTENANCE AND

RECHARGE DATES ON ATTACHED TAG MFG. NAME

FOR INDUSTRIAL USH. MFG. ADDRESS

Figure 9 — Marking layout for an extinguisher

10.2.1 General

10.2.1.1 Th¢ operating, recharging inspection and maintenance instructions shall be in the form| of an
etched or embossed metal nameplate or band, or an acceptable pressure-sensitive nameplate attpched
to the side of the extingilisher body, or in the form of silk-screening of paint directly on the extinggiisher
body. The mdrking shall identify the extinguisher as to type of media and shall include the manufacturer’s
name and m¢dekndmber and the rating and classification of the fire extinguisher.

10.2.1.2 The marking shall include a sequential serial number.

10.2.1.3 The year of manufacture, or the last two digits of the calendar year, and the factory test pressure
shall be permanently marked into the extinguisher body or non-transferable nameplate. Extinguishers
manufactured in the last three months of a calendar year may be marked with the following year as the
date of manufacture, while extinguishers manufactured in the first three months of a calendar year may
be marked with the previous year as the date of manufacture.

10.2.1.4 If a manufacturer produces extinguishers at more than one factory, each extinguisher shall
have a distinctive marking to identify it as the product of a particular factory.

10.2.1.5 The marking shall include a reference to the range of temperatures at which the extinguisher is
usable such as “Acceptable to use at temperature from...to...” or the equivalent.
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10.2.1.6 The following applicable statement or the equivalent shall be included in the marking:
a) forrechargeable extinguishers: “Recharge immediately after any use”;
b) for disposable extinguishers: “Discard immediately after any use”;

c) for water-based extinguishers suitable for use on polar solvent fires (see 8.1.2, 8.2.2 and Annex B):
“Suitable for use on polar solvents”.

10.2.1.7 The gas cartridge shall be permanently marked with:

a) the empty mass, expressed in grams;

b) the nominal full mass, expressed in grams;

c) the mass below which it shall be replaced or recharged;
d) the year of manufacture;

e) the name or code of the manufacturer.

The gdbove information may be placed on the cartridge in the form-of a decalcomania tgansfer if the
cartridge is mounted on the outside of the extinguisher media ¢hamber. If the cartridg¢ is mounted
insid¢ the media chamber, this information shall be stencilled erstamped on the cartridge.

10.2.1.8 The marking on each extinguisher shall include its'exact gross mass or minimum apd maximum
gross|mass, which may be expressed by a tolerance. The. gross mass shall include the mass of the charged
extinguisher and discharge assembly.

10.2.1.9 The marking on each extinguisher shalliinclude the following:

a) for extinguishers and brackets passing-the vibration test of 7.5.2.5.2: “Suitable for general use only
ith bracket XXXXX”;

b) for extinguishers and brackets-passing the vibration test of 7.5.2.5.3: “Suitable for use with
bracket XXXXX”;

c) C(lean agent fire extinguishers shall contain the following warning or equivalent ap part of the
operating instructions:

“WARNING — The eoneentrated agent, when applied to the fire, can produce toxic by-prgducts. Avoid
inhalation of these/niaterials by evacuating and ventilating the area. Do not use in configed spaces of
less than X cubic'nietres per extinguisher.”

NOTE

d)

Xjsthe volume in cubic metres determined using the formulae in Annexes C, D, E and F, s appropriate.

ater-based media, where the media has a pH > 9,5 the following warning shall b¢ included in
the label.

“WARNING — Media is alkaline, wash off with copious amounts of water if it comes into contact with
eyes or skin.”

10.2.1.10 The operating instructions shall face outward and cover no more than a 120° arc on
the extinguisher body. The marking required in 10.2.2.4 and 10.2.3 shall together occupy a minimum
surface area of 75,0 cm?2 for an extinguisher having a diameter greater than 80,0 mm and 50,0 cm? for
and extinguisher having a diameter of 80,0 mm or less.

10.2.1.11 The operating instructions shall be arranged as follows.

a) The word “INSTRUCTIONS” shall be at the top of the nameplate. The minimum letter height
shall be 6,0 mm for an extinguisher having a diameter greater than 80,0 mm and 5,0 mm for an
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extinguisher having a diameter of 80,0 mm or less. As an option, the words “FIRE EXTINGUISHER”

NGUISHER” may be added to the word “INSTRUCTIONS”.

pictograph may include two instructions.

The operating instructions shall be in the form of numerically sequenced pictographs. A single

The sequence of pictographs shall illustrate, with pictures, the recommended actions necessary for

intended operation of the extinguisher. Words may be added. The sequence shall be as follows:

1) making the extinguisher ready by disengaging the safety-locking device;

aiming the extinguisher at the base of the fire, including the recommended distance from

or “EXTI
b)
c)
2)
the
exti
3) taki
4) desc
10.2.1.12
10.2.2 Use-
10.2.2.1 Usg

A written de
minimum he

10.2.2.2 Thd
32 mm x 32

10.2.2.3 Usqg
extinguisher
extinguisher
with a red slz

ITe at which to begin discharge, and indicating the intended operating attitude
nguisher;

ng whatever action necessary to initiate operation of the extinguisher;

ribing the intended method of applying the extinguishing medium on thefire.
The height of the words when used in the pictographs shall be atdeast 3,0 mm high|
code symbols

-code symbols (see Figure 10) shall be positioned directly below the operating instrug
scription for each use-code symbol may be included«as part of the code in letters ha
ght of 1,0 mm.

e use-code symbols shall have dimensions nerless than 16 mm x 16 mm and no mor
mm, excluding the borders.

-code symbols shall be placed on the extinguisher for those types of fires for whig
is classified and has shown to be suitable for use. For those classes of fires for whi
is not intended for use because of potential injury to the operator, the use-code sy
sh shall also be placed on the\extinguisher. The red slash shall be from the top left cor

the symbol t¢ the bottom right corner

10.2.2.4 Thd

b manufacturer’s ndame or trade name may be placed below the use-code symbols, bu

not contain any other information that would distract the attention from the operating instructions

as an addres

b or telephone number.

bf the

tions.
ing a

b than

h the
th the
mbols
ner of

F shall
, such
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10.2.

The 1
mass
a cor
repla
these
for re

recharging ifmaccordance with Service Manual No. ...".

ISO 7165:2017(E)

id-fires

¢) Class C: Gas and vapour fires

r i
L ]
e involving energized electrical conductors f) Class F: Cooking oil fire

Figure’10 — Use-code symbols

B Recharging instructions

echarging instructions on the marking of a rechargeable extinguisher shall state
and agent that shallbe used in recharging, the intended expellant gas pressure
rect and a fully €harged gas cartridge. Reference shall be made to use only the m4
fement parts-in recharging the extinguisher. However, in lieu of detailed recharge
instructionsinay simply instruct the user to return the extinguisher to the dealer or 1
charging, using the following words or the equivalent: “Return to an authorized 1

10.3

fires

the intended
br the use of
inufacturer’s
instructions,
hanufacturer
echarger for

Inspection instructions

The inspection instructions shall state that the extinguisher shall be checked to ensure that

a) the seals and tamper indicators are not broken or missing,

b) itis full (by weighing or lifting),

c) itis notobviously damaged, corroded or leaking and does not have a clogged nozzle, and

d) its pressure gauge reading or indicator is in the operable range or position.
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11 Manuals

11.1 User manual

A user manual shall be provided with each extinguisher. This manual shall contain the necessary

instructions,
extinguisher.

warnings and cautions for the intended installation, operation and inspection of the
The manual shall also reference the manufacturer’s service manual for maintenance and

recharging of the extinguisher.

11.2 Servic

e manual

The manufa
available upq

turer shall prepare a service manual for each model fire extinguisher. It shall be |made
n request and shall

a) contain hecessary instruction, warnings and cautions, a description of servicing equipmentfand a

descript

b) provide f list of part numbers for all replaceable parts, and

on of recommended operations for intended servicing,

c) indicate[that the pressure gauge attached to the extinguisher shall not be used to determine|when
the intepded service pressure has been reached and a pressure regwlator shall be used [if the

pressure

service is a tank of high-pressure gas.
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Annex A
(normative)

Alternate test fire for powder extinguishers with a rating

exceeding 144B

A1l

This i
that e
the sd
extin
samp

A2

A.2.1 Determination of the coefficients of g, b, ¢, and &

A2.1

The d
are d
secon

The t
other
extin

Condfict the following tests to determine rates of Ry and Ry by using two (2) extinguishers,

with

For tl
Meas

For the second extinguisher, discharge the medium for approximately 2/3 of its total dig

Meas

General

s an alternative test method of evaluating an extinguisher with a powder medium hg
xceeds 144B. The method uses a small test fire model and two (2) small extinguishe
me extinguishing medium as that of an evaluation sample to find out their dischat
puishing times and then solving a series of mathematical equations to determine the
e as shown in the flow diagram in Figure A.1.

Test method

1 Determination of the discharge rates R andR;

ischarge rates of the medium from an extingitisher through a smaller nozzle and a
psignated R1 and Ry, respectively. The discharge rate of the nozzle, expressed in k
d, is measured in accordance with the procedures described in A.2.1.1.

est to determine discharge rates_of‘two different extinguishers, one with R1 no
with Ry nozzle, uses two of each of the extinguishers designated in A.2.1.2 for detd
pbuishing times. Measure and record the mass of each extinguisher before discharge.

hn R1-rated nozzle and the other equipped with an Ry-rated nozzle.
e first extinguishef) discharge the medium for approximately 1/3 of its total dis

ire and record.th®mass of the extinguisher.

ire and re¢ord the mass of the extinguisher.

ving a rating
s containing
ge rates and
rating of the

arger nozzle
jlograms per

zzle and the
rmination of

ne equipped

charge time.

charge time.

© IS0 2017 - All rights reserved

55


https://standardsiso.com/api/?name=4c0ffeb7582ba4707ca18d2a30943685

ISO 7165:2017(E)

Determination of discharge rates
R and R,

Conduct extinguishing fire test for size 4,

Determine extinguishing times l'l and tz

Calculate aand b

Confirm that R <2bandR,-R,20,8b

No

Yes

Calculate cand d

Determine the minimum quantity of
agent required for the rating with c and d

Confirm and-see if the following conditions are fulfilled.
a) Theractual quantity of the media is greater than Q_ .

b):The minimum bulk range is in compliance with Table A.2.

c) The discharge rate, R, is greater than 2b

d) It is necessary that the same media be used.

e) The internal shape of the nozzle is dimensionally proportional to
the nozzle used to determine R, and R, and for extinguishing the
test fire.

f) The internal volume ratio of the extinguishers (powder charge
divided by internal volume) is the same, plus or minus 2 %.

Figure A.1 — Alternative test method of evaluating an extinguisher with a powder medium
having a rating that exceeds 144B
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The discharge rate, R, expressed in kilograms per second, which is the mass change per unit time, can
be calculated by dividing the difference of the post-discharge mass of the first and second extinguishers
by the difference in the actual discharge time between the two extinguishers, as given by Formula (A.1):
M, -M;
= o

R (A1)

where

Mj is the mass of the pre-discharged extinguisher remaining after subtracting the mass of the
post-discharged extinguisher that operated for a duration of about 1/3 of the total dis-
charge time;

M isthe mass of the pre-discharged extinguisher remaining after subtractingthe mass of the
post-discharged extinguisher that operated for a duration of about 2/3 of the tatal dis-
charge time;

t|{ isthe actual time required for the 2/3 discharge subtracted fronrthe actual time required for
the 1/3 discharge.

Wher] using extinguishers of different sizes to determine the two points, R and Ry, for discharge rates,
they ghall have the same internal volume ratio of the extinguishing medium to cylinder volume, *2 %.

The npzzles for discharge rates, R1 and Ry, shall have similarshapes. Furthermore, the nozzle diameters
shall pe such that Ry - Ry is equal to or greater than 0,8b.

A.2.1]2 Determination of extinguishing times of tj-and t;

Measire the extinguishing times, t1 and tp, for twe<(2) extinguishers, one with Rq dischargg rate and the
other{with R discharge rate, respectively. Theyextinguishing times, t1 and t, expressed infseconds, are
defingd as a time required to extinguish a.fire by using an extinguisher with an R1 and an|R; discharge
rate, respectively.

The ektinguishing time shall fall between 1/3 and 2/3 of the total discharge time.
A.2.1|3 Determination of coefficients

A.2.1|13.1 Coefficients.ccand b

The cpefficients a,and’b are calculated from the extinguishing times, t1 and ¢, and the discharge rates,
R1 anfl Ry, as given'in Formulae (A.2) and (A.3):

R
t1 :ﬁ (A.2)
ty =% (A.3)

EXAMPLE 1 Data from the 144B fire tests are as follows:
R1=0,41kg/s, t1=8,6,R,=0,56kg/sec,t2=73s.
In this case,a =5,17,b = 0,16.

If Ry is less than 2b, repeat this fire test with a large nozzle with different discharge rate until the values of
R1>2band Ry - R1 = 0,8h.

EXAMPLE 2 Inthe case of R1 = 0,41 kg/s, 2b = 0,32, R1 > 2b, R = 0,56, R1 = 0,41. The value of R - R1 is equal to
or greater than 0,8b. Therefore, there is no need to repeat the test.
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A2.132 C

017(E)

oefficients c and d

Determine the coefficients c and d from Formulae (A.4) and (A.5):

0,5
c=af A (A4)
0,75
d=b/ A (A.5)
where A1, the test fire size, is determined from Table A.1.
EXAMPLE With-a="547and =0 6fromA2 I3 ExampleandAT=452-m%c=2434=0:05
A.2.2 Assignment of fire rating
A.2.2.1 Minimum quantity of powder required
The values of a’ and b’ for evaluated rating shall be calculated from Formulae (A.6))and (A.7).
’ 0,5
a'=cA, (A.6)
’ 0,7
b’=dA, (A7)
where Ay, the area for the assigned rating, is determined from Table A.1.
EXAMPLE For an assigned rating of 377B, with ¢ = 2,43 and d = 0,05 from the example in A.2.1.3.p, and
Az =119 m2 ffom Table A.1,a’ = 8,38, b"=0,32.

The minimum amount of extinguishing powder media required to extinguish a class B fire, Qmin

be calculated

0 __ZJ'R2
min (E _b/)
where R is [the discharge rate of ‘the prototype extinguisher and a’ and b’ are calculated

Formulae (A

from Formula (A.8):

6) and (A.7).

A.2.2.2 As{

The dischar
assigned rati

a) The chat

ignment of prototype extinguisher’s fire rating

ng shall\be given to the prototype extinguisher if the following conditions are fulfillg

ge’of the extinguisher is more than Qi on the Guise curve.

e rate of the prototype extinguisher, R, shall be measured according to A.2.1.1.

shall

(A.8)

from

The
d:

b) The minimum bulk range shall be as shown in Table A.2.

c) The discharge rate, R, of the extinguisher is larger than 2b".

d) The extinguishing medium shall be the same used in A.2.1.

e) The internal shape of the nozzle used on the prototype extinguisher shall be dimensionally
proportional to the nozzle used for determining R1 and Ry and for extinguishing the test fire.

f) The internal volume ratio (powder charge divided by internal volume) shall be the same as the test
extinguisher, +2 %.
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Table A.1 — Fire test size

ISO 7165:2017(E)

Al A2
Test fire size Assigned rating
m?2 m?2
183B 5,75
89B 2,80
233B 7,32
296B 9,32
144B 4,52
377B 11,9
Tabln A2 Minimum bulk range
Minimum bulk range
Assigned rating
m
183
3,6
233
296
4,7
377
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