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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.

Interngtional Standards are drafted in accordance with the rules given in the ISO/IEC Directives, [Part 2.

The main task of technical committees is to prepare International Standards. DraftCUnternatiopal Standards
adopted by the technical committees are circulated to the member bodies for voting. Publjcation as an
Internptional Standard requires approval by at least 75 % of the member bodie$ casting a vote.

Attentjon is drawn to the possibility that some of the elements of this dociment may be the sulpject of patent
rights] ISO shall not be held responsible for identifying any or all such patent rights.

ISO 71165 was prepared by Technical Committee ISO/TC 21, Equipment for fire protection ang fire fighting,
Subcgmmittee SC 2, Manually transportable fire extinguishers.

This second edition cancels and replaces the first edition ()S© 7165:1999), which has been technically revised.
It alsolincorporates the Amendments ISO 7165:1999/Amd*1:2004 and ISO 7165:1999/Amd 2:2004.
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INTERNATIONAL STANDARD ISO 7

165:2009(E)

Fire fighting — Portable fire extinguishers — Performance and

construction

1 Scope

This Ipternational Standard specifies the principal requirements intended to ensure the safety,
performance of portable fire extinguishers.

It is applicable to a fully charged extinguisher having a maximum mass of 20 kg. Subject to locg
applicption to extinguishers having a total mass of up to 25 kg when fully charged.s permitted.

2 Normative references

The fpllowing referenced documents are indispensable for the_@pplication of this docume
references, only the edition cited applies. For undated references, the latest edition of th

document (including any amendments) applies.

ISO 3

ISO 3

ISO 4

ISO 4

ISO 5

ISO7

ISO7

ISO 9

ISO 1

130, Wood — Determination of moisture content forphysical and mechanical tests

D41:—, Classification of fires

572:1997, Rubber and plastics hoses — Sub-ambient temperature flexibility tests
BO2-2:2006, Plastics — Methods of-exposure to laboratory light sources — Part 2: Xenon-3g
D23, Fire protection — Fire extingtishing media — Carbon dioxide

02, Fire protection — Fife extinguishing media — Powder

P03 (all parts), Fire.éxtinguishing media — Foam concentrates

P27, Corrosionytests in artificial atmospheres — Salt spray tests

1520 (allparts), Gaseous fire-extinguishing systems — Physical properties and system des

reliability and

| acceptance,

ht. For dated
e referenced

rc lamps

ign

3 Terms and definitions

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

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

© 1SO 2009 — All rights reserved
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3.3

charge of extinguisher
mass or volume of the extinguishing medium contained in the extinguisher expressed in volume (litres) for
water-based extinguishers and in mass (kilograms) for other extinguishers

3.4

classification of fires
grouping of fires on the basis of the characteristics as given in 3.4.1 t0 3.4.5

See ISO 3941:—.

3.41

class A
involving soli
formation of ¢

3.4.2
class B
involving liqui

3.4.3
class C

involving gasgs

3.44
class D

I materials, usually of an organic nature, in which combustion normally takes place)w
lowing embers

s or liquefiable solids

involving metals

3.4.5
class F
involving cook

3.5

clean agent
electrically no
evaporation

3.6

ing media (vegetable or animal oils and fats) in cooking appliances

n-conductive gaseous or vapourizing liquid fire extinguishant that does not leave a residug

complete discharge

point in the di
with the valve

3.7
disposable
non-recharg
extinguisher ¢

scharge of an extinguisher when the internal pressure has equalized with the external pre|
control beingKept fully open

tinguisher
able extinguisher
esigned not to be recharged in the field or at the factory, but intended to be discarded afte

th the

upon

ssure,

use

3.8

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

3.9

extinguishing medium
substance contained in the extinguisher that causes extinguishment

© 1SO 2009 - All rights reserved
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3.10

fill density

mass in kilograms of extinguishing medium per litre of container volume as fitted for use, complete with valve
and internal fittings

3.11

fire extinguisher

an appliance containing an extinguishing medium that can be discharged and directed onto a fire by the action
of internal pressure; discharge may be achieved by

— stored pressure (constant pressurization of the extinguishing media container);

|
O

Ariridge operated [pressurization at the time of use by the release of a pressurizing ggs stored in a
bparate high-pressure container (cartridge)]

2]

3.12
gas ppint
point \vhere the medium discharge changes from predominately liquid medium to predominately expellant gas

3.13
lowedt observable adverse effect level
LOAHL
lowes} concentration at which an adverse physiological or toxicological ‘effect has been observed

3.14
maxirhum service pressure

Pms
equilihrium pressure developed in a normally charged "'ahd pressurized extinguisher that is gonditioned at

60 °C|for at least 18 h

3.15
portable fire extinguisher
fire extinguisher that is designed to be carriéd 'and operated by hand and that, in working order, has a mass of
not more than 20 kg

NOTE Subject to local acceptance;.extinguishers having a total mass of up to 25 kg when fully charged are permitted.

3.16
pressure gauge
devicg that shows the pressure in the cylinder and the operating range of the extinguisher pased on the
operating temperature-préssure relationship.

NOTE The gauge face is marked with the appropriate units.

3.17
pressjureindicator
device that'shows that the extinguisher is pressurized at its rated expellant gas pressure

3.18
propellant
non-flammable compressed gas used to expel the extinguishing medium

3.19
rechargeable extinguisher
extinguisher designed to be recharged after use

3.20
service pressure

Ps
equilibrium pressure developed in a normally charged and pressurized extinguisher conditioned at 20 °C for at
least 18 h

© 1SO 2009 — All rights reserved 3
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3.21

wet chemical
chemical agents that include, but are not limited to, aqueous solutions of potassium acetate, potassium
carbonate, potassium citrate, or combinations of these materials

4 Classif

ication of extinguishers

Extinguishers shall be classified by the type of extinguishing medium that they contain. At present, the main
classes of extinguishers are

oxide;

a) water-baged:
b) powder;

c) carbond

d) clean aggnts.

These classe
contain pure
retardant, foa
types of free
and for the p
requirements
irrespective o

s of extinguishers may be further sub-divided; for example, water-based extinguisher
water or water with additives, such as wetting agents, viscosity-increasing agents,
ming agents, wet chemical, etc. Water-based extinguishers, ineldding foam, containing di
ing-point depressants shall be treated as separate and distinet models for the fire rating
irpose of testing the range of the operating temperatures;. electrical conductivity, etc. Al
relating to the design and construction of water-based extinguishers are applicable to all m
contents.

5 Extingliishing media, propellants and filling requirements

5.1

5.1.1 Carbag

Carbon dioxid

5.1.2 Clean

Clean agents
by the nation3

NOTE In
national regula

Extinguishing media

n dioxide

e used in extinguishers shall.comply with ISO 5923.

agents

used in extingdishers shall comply with the appropriate part of ISO 14520 or shall be reg
| environmentat-regulatory body of a country.

some countfies, the manufacture and use of clean agents is regulated by the Montreal Protoco
ions,

5.1.3 Powders

5 may
flame
ferent
tests
other
odels,

ulated

or by

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

fires.

5.1.4 Foam

Foam concen

NOTE

concentrates

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

There is no ISO 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.

© 1SO 2009 - All rights reserved
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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 propellants for stored pressure and cartridge-operated extinguishers shall be air, argon, carbon dioxide,
helium or nitrogen or mixtures of these gases having a maximum dew-point of —55 °C. Non-flammable tracers
may be added to the propellant to facilitate leakage detection. The percentage of the tracer shall be indicated
by the manufacturer and verified by the test laboratory, with the exception that it is not necessary for the

lant for ctarad nraccorira an toar bhacad ot moaottha abhaova daoawnol
prope b

nawichaore o a o o nt
TSt O StoTrC O pPTre oS vwvatCT oo CO CXtmMguro CTroto e e tmc oo ve—aCw POt

5.3 [Filling requirements

5.3.1 | Fill density

The maximum fill density for carbon-dioxide extinguishers shall not exceed 0,75.kg/l. The fill density for clean
agent|fire extinguishers shall not exceed the values given in the appropriate part-of ISO 14520.

NOTE The above fill densities can be subject to national pressure-vessel regujations.

5.3.2 | Filling tolerance

The agtual charge of an extinguisher shall be the nominal charge within the following limits:
a) water-based extinguisher: 0 % to 5 % by volume;

b) ppwder extinguishers:

1 kg nominal charge, + 5 % by mass;

\

1 kg but < 3 kg nominal charge, + 3 %by mass;

3 kg nominal charge, + 2 % by mass;

O

c) ean agent extinguishers: 0 %.t0 5 % by mass;

d) carbon dioxide extinguishers: 0 % to 5 % by mass.

5.3.3 | Charges

The fgllowing are the-recommended charges for fire extinguishers:

— Water-based: 21,3L,61,91;

— ppwder; 1 kg, 2 kg, 3 kg, 4 kg, 6 kg, 9 kg, 12 kg;
— Co7 25k,

— clean agent: 1 kg, 2 kg, 4 kg, 6 kg.

© 1SO 2009 — All rights reserved 5


https://standardsiso.com/api/?name=b98ed834a95be9b20caefe5f50ead6a4

ISO 7165:2009(E)

6 Pressu

re requirements for low-pressure extinguishers

6.1 Test pressure

The test pressure, p,, for low-pressure extinguishers shall be 1,43 x p,¢ but in no case less than 2 MPa 1)

(20 bar).

6.2 Minimum burst pressure

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

7 Generdl operating performance requirements

7.1 Opera
Extinguishers
+5°C t
-5°C t
-10°C #t
-20°C t
-30°C t
-40 °C
-55°C t
The temperat

For water-bas
shall be 5 °C.

7.2 Minim

7.21 Class

The minimun
Extinguishers|

ing temperatures

shall be capable of operating reliably within one of the following temperafure ranges:

b +60 °C;

b +60 °C;

b +60 °C;

b +60 °C;

b +60 °C;

b +60 °C;

b +60 °C;

Lre range selected from the aboye ranges shall be marked on the fire extinguisher (see 10

ed extinguishers withouf_any protection against freezing, the minimum operating temps

Um effective discharge time and bulk range of discharge

A rated extinguishers

n effective discharge time of extinguishers with a 1A rating shall be no less tha
withratings of 2A or higher shall have a minimum discharge time of 13 s.

7211 Requirements

2.1.5).

rature

h 8s.

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.

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

© 1SO 2009 - All rights reserved


https://standardsiso.com/api/?name=b98ed834a95be9b20caefe5f50ead6a4

7.21.2

ISO7

Test method

165:2009(E)

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 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) Weigh the extinguisher.

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

c) Fpr 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
cpmmencement of pressurization of the extinguisher.

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

e) Fpr extinguishers that are activated by a single operation of the control\valve, open the control valve and
Igave 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
d|scharge. Measure and record the effective discharge time:

g) Fpr gaseous extinguishers, reweigh, then calculateand record the residual charge. |For all other
ektinguishers, reweigh, empty the residual extinguishant, then reweigh or measure arjd record the
re@sidual change.

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

7.2.2 | Class B rated extinguishers

The minimum effective discharge time of extinguishers with a class B rating shall be no |ess than the

appropriate value given in Table 1.

7.2.2.1 Requirements

When|three portable fire_extinguishers are tested in accordance with 7.2.2.2, the duration of opefation 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 spegcified.

7.2.22 Test'method

Carry|oub the testing of portable extinguishers within 5 min of the removal of the extinguigher from the

conditioning femperature. Store portable fire extinguishers Tor tesfing in a vertical position 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 as given below.

Weigh the extinguisher.

of the test.

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

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.

© 1SO 2009 — All rights reserved
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d) For cartridge-operated extinguishers where activation is by a simple action, pierce the cartridge and
the control valve immediately for a period of 6 s, after which reopen the control valve.

close

e) For extinguishers that are activated by a single operation of the control valve, open the control valve and

leave 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 fie extinguishers shall operate within 4 s after the final control valve is opened.

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

Classification Minimum dizcharge time
8B 2 —
13B @ —
21B 8
34B 8
55B 9
(70B) 9
89B 9

(113B) 12
144B 15
(183B) 15
233B 15
a8  This fire size is for a low-temperature fire test only.

7.2.3 Bulk fange

7.2.31 Reguirements

The minimum| bulk range) of extinguishers with a class A rating shall be no less than 3 m when determi
accordance with 7.2:3:2.

ned in

7.2.3.2 Testmethod

Carry out the test indoors using lighting that gives the best possible illumination of the extinguisher medium
during discharge. Use a black background marked to indicate the horizontal distance. Condition the
extinguisher for no less than 18 h at a temperature of 20 °C + 5 °C and place it in normal operating position
with the discharge nozzle held horizontally 1 m above the floor. Fully discharge the 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.

8 © 1SO 2009 - All rights reserved
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7.3

7.3.1

ISO7

Resistance to temperature changes

Requirements

165:2009(E)

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 co

nditions 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 duration shall not be greater

0. 00

t
by T

c) P

(@}

7.3.2

Carry
exting
tempg

Lo W =il +lo ol ' tololaole o ol 4
dlil 4,9 UITICo UIT UUTrdluulT TolduIoliTu dl U U.
he extinguisher shall commence discharge within 5 s of opening the control valve.

owder extinguishers shall not retain more than 15 % of initial charge within the-extingui
bmplete discharge. All other types shall have a maximum residue of 10 %.

Test method

out testing on four extinguishers. Before testing, weigh ,each extinguisher, then
uishers to temperature cycle 1, as given in Table 2, and¢subject the other two ext
rature cycle 2, as given in Table 2. Store at the temperatures/given in Table 2 in condition

sher following

subject two
inguishers to
ng chambers;

do nqt 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 chamber|empty.
Table 2 — Temperature cycles
Duration
h Cycle 1@ Cycle22
Store at minimum ? o
24+1 stated temperature (+ 2 °C) Store at (60 + 2) °C
24 +1 Store at (20 £ 5) °C Store at (20 £ §) °C
. Store at minimpm °

24+1 Store at (60 £ 2) °C stated temperaturg (+ 2 °C)

@  Tihe storage temperatures.réfer to the ambient temperature within the conditioning chamber. A liquid bath shall not pe used.

be 7.1.

Operdg

its nofmal,werking position and keep it immobile for the duration of the test.

te the extinguisher within 2 min after its removal from the conditioning chamber. Hold the ¢

xtinguisher in

g 7 9 9 9
...,

Oper

4o '™ N H =
o uic UI\I.IIIHUIOIIUI T acouruarivec vwilnt

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

chang

e.

© 1SO 2009 — All rights reserved
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7.4 Retention of charge

7.41

7411

Routine checks

regular intervals when they are installed.

The charge of the following shall be measured by weighing:

all types of gas cartridges for extinguishers;

Extinguishers and gas cartridges shall be designed so as to permit their charge to be checked at

7.41.2

a)

b) carbond

c) stored-pr
of total n
(20+2) 1

7413 T

checked by d
fitted witha b

A connection
means for ch
equipped with

Xide extinmguisters;
essure extinguishers of various types, including some clean agents in which a mass.loss
nass is accompanied by a pressure loss of not more than 10 % of the service press
C.

he charge of stored-pressure extinguishers of types not covered in 7.4:4.2'b) and c) sh

bf 1 %
ure at

all be

rect measurement of internal pressure at (20 + 2) °C. For this purpose{-the extinguisher shall be

hilt-in pressure-indicating device that can be checked for satisfactory‘operation.

to which an independent pressure-measuring appliance cansbe. attached may be used
ecking the built-in pressure-indicating device; in this casefa“connection of this type sh
a pressure-retaining cap.

7.4.2 Retention of charge following partial discharge

7421 Re

Fire extinguis
interrupted at

The extinguis|
appropriate) s

7.4.2.2

Carry out this
pass the test.

Operate the €
For extinguis
applicable.

fjluirements

hers shall be fitted with a control valve allewing the discharge of the extinguishing medium
any time.

her shall be adequately resistant {o”leakage and the second pressure (or mass of conter
hall be no less than 75 % of the\first, after interruption of the discharge as determined in 7.

Te$t method

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

xtinguishers¢and allow the medium to discharge for one half of the measured discharge du
ners with a’ (propellant) gas cartridge, open the control valve in accordance with a) or

a) If the ext

bs the
all be

to be

ts, as
1.2.2.

5 shall

ration.
b), as

hglliQhDI" is_fitted with a prneellri7aﬁnn device indnpnndnnf of the device that opens the ¢

ontrol

valve, operate the pressurization device and 3 min later open the control valve to initiate 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 extinguishing

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 CO,, the mass of the extinguisher, within 10 s of, and again 5 min after,

closure of the

10

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

165:2009(E)

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.

Sffored-pressure extinguishers without a pressure gauge shall not leak at a raie exceeq
5D glyr of its contents, whichever is less [see 7.4.1.2 c)].

(as cartridges shall not leak at a rate exceeding 5 %/yr or 7 g/yr of its contents, whichéver i

Carbon dioxide extinguishers shall not leak at a rate exceeding 5 %/yr.

7.4.3.3 Test method

Check six samples for leakage after 30 d, 90d and 120 d. Any loss in pressure or content
ambignt temperature is an indication of a leak.

7.5 |Mechanical resistance

7.5.1 | Resistance to impact

NOTE
damad

This test is intended to prove the resistance of\the extinguisher, and particularly that of the hea
e from falling objects or from impact with fixed surfaces.

7.51.1 Requirements
The e

7.5.1.

ktinguisher shall not release pressure in a potentially dangerous manner when tested in ac
D

The pprtable extinguishers shall"be judged fit and proper if, during the course of the impact tes
evidemce of bursting, breakage or ejection of components that puts the safety of the user at risk.

J

7.51. Test method

Carry|out the testyon two charged, portable fire extinguishers. Test one extinguisher horizontally
vertically. Condition the extinguishers, correctly charged and equipped with all the fittings that
internal pfessure in normal operation, for 18 h to the minimum working temperature + 2 °C (se
2 min|after the removal of the extinguisher from the conditioning chamber, subject it to th

ing 5 %l/yr or

5 less.

s at constant

and fittings, to

cordance with

s, there is no

and the other
are subject to
e 7.1). Within
impact test

a)

-

described below.

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 CO,,.

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.
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Conduct the impact test as follows.

a) 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, #, expressed in metres, of not less than 0,3 m
(minimum height 300 mm) as given by Equation (1):

m
h=— 1
20 M
where m is the total mass of extinguisher, expressed in kilograms.

b) Place tht U)\t;llgu;bi ICl Ull d ||g|u' ﬂdt DUIJI:dL;U ;ll Udbil Uf ti 1< fU“UW;IIg tWU pUD;ﬁUIID iII tulll.

— in the normal upright position, with the longitudinal axis of the hammer coincident with the
longitudinal axis of the valve;

— lyingjon its side so that the hammer impacts the valve through the centreline of/the*extinguishe¢r and
the Jalve rests on a rigidly fixed steel block; the centreline of the hammer shaltnot be coincideft with
the lpngitudinal axis of the extinguisher and shall not impact the cylinder.

c) In each ¢f the above positions, submit the valve of the extinguisher to an‘impact by allowing the steel
hammer [to fall vertically onto it from the height, 4. The point of impacttis determined by the authority
carrying ¢ut the test.

7.5.2 Resistance to vibrations

7521 Test principle

An extinguish
development

7522 Ex
Extinguishers|
Extinguishers|

Extinguishers|
specified in 7

7.5.2.3

er shall be capable of withstanding exposure to the conditions of a vibration test W
bf physical weakness that would impair its\normal operation.

inguisher mounting requirements
not intended for use in vehicles shall be subjected to the test specified in 7.5.2.5.2.
supplied with a bracket foruse in vehicles shall be subjected to the test specified in 7.5.2.5

supplied with a bracket suitable for both general and vehicle use shall be subjected to th
5.2.5.3.

Test criteria

The test critelfia are\as follows.

ithout

3.

e test

4+ +lo H N ' 4+ P 1 ' H laall l bl o PUH la H
CAPUSUTT IO TUTC VIDTAUUTT 1O, UTC TAUTTYUTSTICT —STtiarn CUTTTPTY Wit tTeurotiargycT1oyun

in7.2.

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

a) Following
specified

b)

7.5.2.4

Mounting of the test specimen

ents

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

Mount a fully charged extinguisher in an upright position. Mount extinguishers intended for use in vehicles in

their intended

12

bracket. Extinguishers not intended for use in vehicles may be tested without a bracket.
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7.5.2.5 Test orientation

7.5.2.5.1 Axes of orientation

165:2009(E)

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 i

n the following order: horizontal, lateral and vertical.

7.5.2.5.2 General extinguishers

The vibration applied shall have the following characteristics:

— fn

N <

Comp
7.6

7.6.1

Subje
spray

.p.3  Vehicle extinguishers

equency: 40 Hz;
mplitude: 0,25 mm = 0,03 mm;

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

ct the vehicle extinguishers to the following tests.

ubject the extinguisher to the variable frequency and amplitude specified below in ea
becified in 7.5.2.5.1:

- frequency: 10 Hz to 19 Hz, amplitude: 0,75 mm + ;08 mm;
- frequency: 20 Hz to 39 Hz, amplitude: 0,50 mm:+ 0,05 mm;
- frequency: 40 Hz to 60 Hz, amplitude: 0;25 mm + 0,03 mm.

brate the extinguisher for 5 min at each frequency and increase the frequency at discre
Hz.

brate the extinguisher for 2 hvat'the frequency that produced the maximum resonance as
above or, if no resonance 'is.observed, subject the extinguisher to the test specified in 7.5

ete the tests specified.in a) and b) above in one plane before making tests in the next plan
Resistance to corrosion

External corrosion test

ct cemplete and fully charged extinguishers, including their mounting bracket and wall h
tesh in accordance with the neutral salt spray test (NSS) as defined in ISO 9227, for a pg

ch orientation

te intervals of

determined in
2.5.2.

e.

ook, to a salt
riod of 480 h.

Carefully wash the extinguisher to remove any salt deposits and let it dry for 24 h. Test two samples, either
two of the same size or one sample each of two different sizes from the same family.

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

A2.7.

© 1SO 2009 — 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.

be carried out at 20 + 5 °C.

7.6.2 Intern

al 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 shall

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 2
Stage
h °C
1 24 + 1 b
2 > 24 20+ 5
3 24 +1 60 +2
4 >24 20+5

a8  The te

duration of
b Thelo

Imperature refers to the ambient temperature of the conditioning chamber..‘A liquid bath shall not be used. T
Bny one complete cycle shall not exceed 120 h.

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

ne

On completio
permit interna

There shall bg no visible signs of corrosion of the metal ner detachment, cracking or bubbling of any pro

coating. Ther
from the therrn

Allowance sh
recommende
same cycles

7.7 Tappin

7.71

Portable extin

h of the eight temperature cycles, cut each body into two sections in a manner suffic
| examination. Disregard detachment of any“protective coating local to the plane of s

b shall be no visible change in the calour of the extinguishing media other than that re
hal cycling.

buld be made for a change of colour that occurs naturally due to the temperature change

that two samples of the agent be stored in closed glass containers and one subjected
s the extinguishers in orderto establish a reference sample.

g test (powder extinguishers only)

Requirements

guishers®shall comply with the following requirements after being subjected to the condit
7.3; they shall

Te

ent to
ction.
ctive
sulting

S. It is
to the

ioning

atisfactorily;

specified in 7
a) operate s
b)
c)

commence discharge within 5 s of the opening of the control valve;

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 (complete

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
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Observe the following points.

— 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.
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a) General diagram

Figure 1 (continued)
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16

b) View from above

Figure 1 (continued)
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Dimensions in millimetres
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O
O
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c) Details of cam, key item No. 9 in Figure 1 a)

Key
1 capstor supportaxis 8 castor 15 adjusting block
2 caktors 9 cam, 20 mm thick 16 support axes
3 CIC,M12-190 screw 10 inductive pick-up 17 plate support axig
4 pdshznut extinguisher 11 rotation guidance 18 Flender-Himmel 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
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7.7.3 Test method

Unless otherwise specified for this particular test, carry out the testing at a temperature of 20 °C £ 5 °C.

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 positi

n-and onerate-it
P -

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

7.8 Intermfittent discharge test

7.8.1  An extinguisher conditioned at (20 £ 5) °C and at (60 % 2) °C shall operate imsuch a manner that for

the first disch
medium start
extinguisher g

powder:

Carry out te|
extinguishers
in a condition
conditioning.

Operate the §
For cartridge{
control valve
extinguishers
valve closed.

Measure and
discharge. R¢g

7.8.2 Cond
18 h. Operatg
“closed” until

7.8.3 For d

all others|:

arge, not more than 5 s elapse from the time the control valve is opened until the extingu
5 to discharge and 1 s for the other discharges. Additionally; at’the end of discharg
hall not retain more than the following percentages of its originalcharge:

15 %;
10 %.

5ting on four extinguishers. Before testing, weigh each extinguisher, then conditio
at (20 = 5) °C and the other two extinguishers at’(60 + 2) °C. Store at the temperatures sp
ing chamber. Do not use a liquid bath. Extinguishers shall remain upright during tempe
he tolerances given shall be considered hominal tolerances, with the climatic chamber en

xtinguisher within 2 min of its removal from the conditioning chamber in accordance with
type extinguishers where activation is by a single action, pierce the cartridge and clo
immediately for a period of<6\s, after which reopen the control valve. For cartridge-op
with a final control valve and)an independent activation system, pressurize with the final g
Open this final control valve 6 s after the commencement of pressurization of the extinguis

record the time_ between the opening of the final control valve and the commencem
weigh the extinguisher and record the residual charge. All four extinguishers shall pass thg

tion a correetly charged extinguisher at each of the specified temperatures for a minim
the extinguisher intermittently by opening and closing the valve in cycles of 2 s “open” a
he end.of discharge is reached.

ishing
e, the

n two
pcified
rature
pty.

7.8.2.
se the
brated
ontrol
her.

ent of
test.

um of
nd 2 s

por 6s

artridge-operated extinguishers, pierce the cartridge and allow the pressure to build f

before openin

g the control valve.

8 Performance requirements for test fires

8.1

8.1.1 Class

Rating suitability for the various classes of fire

A

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

ISO 7165:2009(E)

Extinguishing medium content (charge)

8.1.2

Minimum

Powder Watevy\?vti(:rrll?dacl:i]tives Clean agent class A rating

kg | kg

<2 <6 <6 1A
>2,<4 >6,<10 >6,<8 2A

A7 10 8 3A
>6,<9 4N

>9 6A

Class B

The rating of extinguishers recommended as suitable for class B fires shall be determined using the method

given
the an
This 4

Table 5 — Amount of extinguishing,medium used to obtain

in 8.4. An alternate method for powder extinguishers is given infAnnex A. The rating shal
hount of extinguishing medium used to extinguish a fire of maximum size under the conditipns of the test.
mount shall be no less than the appropriate minimum value given in Table 5.

a minimum class B rating of extinguishers

be based on

Extinguishing medium contént (charge)

Foam or water with

Minimum
class B rating

Powder Carbon dioxide Clean agent additives
kg kg kg |
<2 <2 <2 — 21B
>2,<3 > 205 >2, <4 <3 34
>3,<4 >5 >4, < >3,<6 55B
>4,<6 — > 6 >6,<9 89B
>6 — — >9 144B
8.1.3 | Class'C
There| are no test requirements for the performance of extinguishers against class C fires intluded in this
International Standard. 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.

© 1SO 2009 — All rights reserved
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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 health and
safety of personnel conducting the tests against the risk of fire and inhalation of smoke and\any toxic
products of combustion, and for compliance with any national legislation that can apply lconcerning
the health and safety of the extinguisher operator and other personnel.

WARNING — Respiratory protection may be worn to protect the operator from effects of the repeated
testing over|a period of time. Such protection is not intended to permit an_ otherwise intol¢rable
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

process antﬂfmay include a safety helmet with heat-resistant face guard.(visor), a long coat or overalls,
and gloves of aluminized, insulated cloth.

8.2.2 Requirements for extinguishment

Test fires shall be regarded as extinguished if

— for class |A, all flames are extinguished. There shall-be no flames visible 10 min after complete disgharge
of the extinguisher. The appearance of non-persistent flames during the 10 min period shall be ighored.

Non-pergistent flames are defined as being less than 50 mm high and of less than 1 min duration;

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

— for class|F, all flames are completely extinguished. There shall be no re-ignition of the vegetable |oil for
20 min after discharge or until-the temperature decreases to at least 35 °C below the auto-ignition
temperatre, whichever is Jonger.

If the class A prib collapses_during the test, it shall be considered void and a fresh test carried out.

8.2.3 Test gxtinguishers and method of use

Use extinguishers*filled and charged accordlng to the manufacturers |nstruct|ons Store the extmgwshers for
atleast 24 h & - S except
the Iow-temperature test speC|f|ed in 8 4 5, powder extmgwshers shall be subjected to the tapplng 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.

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.
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A set is 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 both unsuccessful, or when all three are carried out.

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

8.3 Class A test fire

8.3.1 [ LCocation

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

Air inlgt openings at or near ground level as given in Table 6, with a flue area of4,5 m2, have peen found to
provide adequate ventilation.

For example, it has been established that a room having a ceiling height of.approximately 7,5 m[and a volume

of at least 1 700 m3 with adjustable inlet openings near the four corners-is suitable for these gurposes. The
room phould have a smoothly finished concrete floor.

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

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 testfire-consists—of a-crib-made-of pieces-of wood—Thepiecesof wood forming-theoutside 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).

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).
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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 direction of the grain. Calibrate the

instrument by

8.3.3 Proce

a determination of the moisture content in accordance with ISO 3130.

dure

Place an ignijion pan of appropriate size as specified in Table 8 on the floor under the crib. Level the-|

far as is poss
in Table 8) int

Allow the crib

Apply the disq
1,8 m. Redud|
the back of t
position for m

ble and add sufficient water to cover the base. Pour the appropriate volume of fuel(as sp
o the pan. Ignite the fuel.

to burn until its mass is reduced to (55 + 2) % of its original mass.
harge of the extinguisher to the test fire, initially to the front and from a’distance of not les
e the distance of attack and apply the discharge to the top, bottomy front or either side b

ne crib, at will. Maintain all devices for controlling the flow of the (extinguishing medium
aximum discharge to ensure a continuous jet.

Table 7 — Wood crib construction

an as
beified

5 than
ut not
in the

Class|A rating _ Number of piet?ezg()trv?;od Arrangement of pieces
pieces of wood of wood
mm
1A 72 500 12 layers of 6 pieces of wood
2A 112 635 16 layers of 7 pieces of wood
3A 144 735 18 layers of 8 pieces of wood
4A 180 800 20 layers of 9 pieces of wood
6A 230 925 23 layers of 10 pieces of wood
0A 324 1100 27 layers of 12 pieces of wood
5A 450 1190 30 layers of 15 pieces of wood
POA 561 1270 33 layers of 17 pieces of wood
NOTE f necessary in the future;”it is intended that this table be extended to include larger test fires. These will be
constructed on the same pringiples as those now listed. Each class A rating is designated by a number in a series that|is
proportiona] 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 wjth the volumeqof the open space approximately equal to the volume of the wood.
Table 8 — Wood crib ignition arrangement
Class A rating Ignition pan size Heptane charge @
mm
1A 400 x 400 x 100 1.1
2A 535 x 535 x 100 20
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 1 000 x 1 000 x 100 7,0
15A 1090 x 1 090 x 100 7,6
20A 1170 x1 170 x 100 8,2
8 See84.3.
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Key
1  ignition pan

2 support frame

3 waighing platform

Figure 2 — Crib fire
8.4 |[Class.B.test fire

8.4.1 | 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.

8.4.2 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, it is
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.
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8.4.3 Fuel

Use an aliphatic hydrocarbon having an initial boiling point of no less than 84 °C and a final boiling point of no
more than 105 °C, with a difference between initial and final points of distillation of < 10 °C, an aromatic
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

commercial heptane.

Table 9 — Dimensions of class B test fires f

Dimensions of test fire tray
Minimum P
U . Volume of Minimal :
Classification dls_char:qe of liquid 2 9 Diameter b Internal thickness »:Effrac::): nl?:ae
extinguisher depth ¢ of walls and d
of fir
base
s I mm mm mm m2
8B ¢ — 8 570+ 10 150+ 5 2)0 0,25
13B ¢ — 13 720+ 10 150+ 5 2,0 0,41
21B 8 21 920+ 10 150+ 5 2,0 0,66
34B 8 34 1170+£10 150+ 5 2,5 1,07
55B 9 55 1480+ 15 15045 2,5 1,73
(70B) 9 70 (1670 15) (@50 + 5) (2,5) (2,20)
89B 9 89 1890+ 20 2005 2,5 2,80
(113B) 12 113 2130+ 20 (200 + 5) (2,5) (3,59)
144B 15 144 2400 + 25 200+5 2,5 4,52
(183B) 15 183 2710%25 (200 + 5) (2,5) (5,79)
233B 15 233 3.000 + 30 2005 2,5 7,32
NOTE Ed&ch test fire 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 havingha common ratio of about 1,62). Test fires larger than those given ¢an be
constructed follgwing the rules of this geometric progression. The additional fires 70B/113B/183B represent the product of the prgceding
term and /1,62,
@  1/3 water ahd 2/3 heptane.
b Measured gt 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 .
€ The minimym height frem¢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 fired 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 floyv of air
under the tray, dr sand or earth shall be built around the tray up to, but not above, the level of the base.
9 After each {est,.a minimum of 5 mm of fuel shall remain.

8.4.4 Procedure

8.44.1 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.

8.44.2 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, then add the fuel once for the next
test.
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ISO7

When testing powder extinguishers, it shall be demonstrable that the rating can

using fresh fuel.

8.4.4.4

8.44.5

Ignite the fuel.

165:2009(E)

be achieved

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

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.

8.44.6

pre-bt

The operator shall then bring the extinguisher into use, within no more than 10 s
rn period _and direct the jet onto the test fire

after the 60 s

The e
The o

xtinguisher may be discharged continuously or in intermittent bursts at the discretion of
berator may move round the fire in order to obtain the best results.

the operator.

CAUT|ION — For reasons of safety, the operator shall not reach over the edge-of the trgy, and at no

time ¢

The o

8.4.5

An ex|
the m
than t

Beforg testing, weigh the extinguisher, then condition-the extinguisher at the minimum operatin

x2°
bath.
shall &

Carry
opera
prior {
more

8.5

8.5.1

Exting
13,6 K
quant

hall the operator step onto or into the tray.

Low-temperature extinguishing test

tinguisher, charged to its rated capacity with extinguishing.agent and expellant gas and
nimum storage temperature for 18 h, shall extinguish a<class B test fire two classification
ne rating of the extinguisher given in Table 9.

C) for a period of 18 h. Store at the specified temperature in a conditioning chamber. Do n
Maintain the extinguisher in an upright position during temperature conditioning. The tolera
e considered nominal tolerances, with.the'climatic chamber empty.

out the test within 5 min of removal of the extinguisher from the conditioning chamber.
ed extinguishers, the operator, shall pierce the cartridge and allow the pressure to build f
D the end of the 60 s pre-bufn-period. The operator shall then bring the extinguisher into
han 10 s after the 60 s pre-burn period and direct the jet onto the test fire.

Class D test fire

General

uishing these test fires is based on the use of a portable extinguisher having a nomi
g of medium. Extinguishers having a lesser charge shall be tested using a proportio
ty and'surface area of fuel. Extinguishers with a charge of less than 8 kg shall not be allow,

perator shall indicate when the extinguisher is fully discharged or whenithe fire is extinguished.

conditioned at
sizes smaller

) temperature
bt use a liquid
nces (£ 2 °C)

For cartridge-
br at least 6 s
use within no

nal charge of
nhally reduced
d.

WARNING — Some extinguishing media used for class D fires are toxic (for example, barium chloride
BaCl,) 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, PH;, 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
extinguisher is applicable and the area, depth and other characteristics of the fires that can be controlled and
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extinguished are to be summarized on the extinguisher nameplate and described in the manufacturer’s
installation instructions.

8.5.2 Metal

8.5.21 Co

chip or turning fires

nstruction

The fires consist of a bed of the metal fuel, 600 mm x 600 mm square, positioned centrally on a

steel

baseplate

Tmx1m square and 5mm thick. Use a removable metal or wood

(600 mm x 600 mm x 300 mm) to build the bed.

frame

For ignition, u

8522 Fu
Carry out four
a) magnesi
b) magnesiy
c) reagent-g
d) reagent-g

The magnesi
particle size s

The reagent-
shall be 6 mn{

For the tests
(16,2+0,1) k
of (0,86 £ 0,0

8.5.2.3

For each test

Se a device such as a gas/oxygen torch that can ignite the metal within 30 s.

14

series of tests using

m alloy;

m alloy with cutting oil;

rade magnesium;

rade magnesium with cutting oil.

im alloy shall contain (8,5 + 1) % of aluminium and,, ‘at maximum, 2,5 % zinc, and the n
hall be 10 mm to 25 mm long, 6 mm to 13 mm wide and 0,05 mm thick.

jrade magnesium shall contain no less than-99,5 % magnesium and the nominal particl
to 9 mm long, 3 mm wide and 0,25 mm thick.

without cutting oil, use (18,0 £ 0,1) kg of metal for each fire. For the tests with cutting o
) metal evenly coated with (1,8 + 0,1) kg of a petroleum-based cutting oil with a relative d
) having a Cleveland open-cup, flashpoint value of (146 + 5) °C for each fire.

Procedure

prepare the fuel bed’in the removable metal or wood frame. Level the surface of the fuel u

rake or straight-edged board{Rémove the frame.

Apply the igni

Allow the fire

ing torchtethe centre of the fuel bed, removing the torch after 25 s to 30 s.

to spread until it is estimated that either 25 % of the fuel is burning or the fire covers 50 %

bminal
e size
I, use

ensity

sing a

of the
at the

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

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

8.53.1 Co

Construct the

26

powder or dust fires

nstruction

fires in the same manner as the metal chip fires (see 8.5.2.1).
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8.5.3.2 Fuel
Use magnesium powder containing not less than 99,5 % magnesium. All the particles shall pass a 387 ym
sieve and no less than 80 % of the powder shall be retained on a 150 ym sieve. Carry out two series of tests:

one series using (11,0+0,1) kg of dry metal and one series using (9,9 +0,1) kg of 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 the tests using the same procedure as the metal chip fires in 8.5.2.3.

8.5.4

Carry|out two series of tests. One series is carried out in a circular steel pan japproximately 540 mm in
er and (150 + 10) mm deep, fitted with a tight-fitting cover, and with a ‘suitable means$ of handling,
ing and tipping, and with a horizontal thermocouple positioned in the approximate centre of|the pan. This
also used to melt the metal fuel, using a heat source that does not allow any flames to extend beyond
bse of the pan. In the second series, melted burning fuel isXpoured on a tray approximately

Use cpmmercial sodium: for the spill fire, (1,36 + 0,04) kg of sodium; and for the pan fire, sufficient sodium to

give almelted fuel depth of (25 + 1) mm.
8.5.4.3 Procedure
8.5.4.3.1  Spill fire

Positipn the square tray on a flat, levelh'surface. Heat the metal in the covered melting [pan until the
tempgrature is (520 + 10) °C. Carefully- remove the cover, allowing the liquid metal to ignite as alr 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 spréad across the tray, the fire can be attacked at the operator's discretion using
the manufacturer's recommended extinguishing techniques.

After fhe discharge is complete, allow the fire tray to remain undisturbed for the period of time recommended
by th¢ manufacturer,~0r/for (4 +£0,5) h if no time is recommended. Then, using a suitable|temperature-
meas{iring device,€heck that the fuel/extinguishing medium mixture in the tray is at a tempergture no more
than 40 °C above'the ambient air temperature and that more than 10 % mass of the original fuel femains.

8.5.4.3.2 , \Pan fire

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.
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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 mm wide,
positioned centrally in the tray, on its side in the attitude of an arch, as shown in Figure 3.

Dimensions in millimetres

100
I
|
|
I

100 15
1
~ ] 2
/ e
\ 3

1
Z
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 techniques.

After discharge is complete, follow the procedure described in 8.5.2.3.
8.6 [Electrical conductivity of extinguisher discharge

8.6.1 | Water-based extinguishers

Watertbased extinguishers that are marked as suitable for use on energized'electrical equipmient fires shall
not pgss a current of more than 0,5 mA when tested as described in 8.6.3:\Water-based mode|s that can be
produged with or without an anti-freeze agent shall be treated as separate and distinct models for the
electrical conductivity test.

8.6.2 | Requirements

Test the extinguisher in accordance with 8.6.3. When the extinguisher is in operation and the metallic plate is
live, the current between the handle or the nozzle and earth“and between earth and the extingdisher shall be
no mgre than 0,5 mA at any time during the complete discharge duration of the extinguisher.

8.6.3 | Test for electrical conductivity

Hang|a metal plate, of dimensions (1 m3-25mm)x (1 m£25 mm), vertically from insulating supports.
ConnIct the plate to a transformer so that an alternating voltage of (36 + 3,6) kV is established between the
plate and earth. The impedance of the cireuit should be such that when a voltage equal to 10 %|of the normal
primafy voltage is applied to the primary and the secondary is short-circuited, the current in thg secondary is
not legs 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
angles to it and directed tewards it. Connect the extinguisher to the earth. In the case of an extinguisher with a
hose, |connect it to theearth by connection at the nozzle. For an extinguisher not fitted with a hose, the
connection is at the handle.

Measlire any eurfent flowing between the extinguisher and the earth when the plate is|live and the
extinguisher discharging.

8.7 |Class F test fire

8.7.1 Location

Carry out test fires indoors in a draft-free room having dimensions of at least 6 m x 6 m x 4 m high and at an
ambient 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.

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”.
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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

8.7.41 Carry out the fire tests indoors. Heat the oil in the test tray using a suitable heating arrangement.
Measure the oil temperature at a point 25 mm below the fuel surface and at least 75 mm from the walls of the
tray.

8.74.2 Heatthe—tray—tncovered—at-the—heating—souree's—required—nputrate—The—-heating—arrangement
shall increasg the temperature of the fuel at a rate of (5% 2) °C/min and shall be recorded during-the test
between the temperature of 260 °C and the end of the test. Heat the oil until auto-ignition occurs.

8.74.3 At auto-ignition, allow the fire to burn freely for 2 min. Turn off the energy source-at auto-igjition.
After the 2 nfin pre-burn, discharge the extinguisher onto the tray continuously or intermittently until the
extinguisher s fully discharged. The discharge of the extinguisher onto the tray shall be at the digtance
specified on the extinguisher marking, but shall in no case be less than 1 m betweenthe-hozzle and the fray.

8.74.4 Use fresh fuel for each test.

Dimensions in millimetres

A
 J

N

170 £10

=)
+
4 AR 2
e
<500
Key
1 pan diameter
2 nominal wall thickness, 2 mm
3 skirt to suit burner type
4  burner

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

r
=N
\)‘() P
1
@©
(=} N
T ]
(=] g
[¥a} (=
N g
\ |
N
Key
1 top edge
2 trgy to support gas burners (alternatively, electrical heating may be used)
3 skjrt to contain flames for gas heating (to prevent piloted ignition)
a8  Tdfloor level.
Figure 5 — General dimensions for class F test apparatus —
Type B apparatus for classes 15F, 25F and 75F
8.8 |[Class¥splash test
8.8.1 | Location

Carry out test fires indoors in a draft-free room having dimensions of at least 6 m x 6 m x 4 m high and at an
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 Figures 4 and 5. 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 Figures 4
and 5). 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

Rating Volumiﬁ ?:siofﬁlsng oil Test apparatus
| mm
5F 5% Type A
diameter = 300
Type B
15F 15+ X =448
I = ZzZ9
Type B
25F 25%] X =578
Y =289
Type B
75F 75%} X = 1000
Y =500

8.8.3 Fuel

Class F splas
less than 360

°C.

8.8.4 Procedure

Use fresh fue

8.8.41 Two

— Test1

— Test?2

for each test.

tests shall be carried out with.the extinguisher conditioned as follows.
Condition for at least 18 h.at the maximum operating temperature.

Condition for at least™¥8 h at the minimum operating temperature.

h test fires shall be conducted using a vegetable, oil having an auto-ignition temperature |of not

32

© 1SO 2009 - All rights reserved


https://standardsiso.com/api/?name=b98ed834a95be9b20caefe5f50ead6a4

ISO 7165:2009(E)

Dimensions in millimetres

a) Classes 15F;25F and 75F

Figure 6 (continued)
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Dimensions in millimetres

150

A
Y

AN

b) Class 5F

Length of tray plus 1,5 m.

Layer of sqdium bicarbonate 2 mm deep on table top surface.
Test tray.
d  Free board at 175 °C to 195 °C.

€ 2 mm layef of sodium bicarbonate.

o o

o

Figure 6 — Splash test apparatus example

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

8.8.5.1 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.
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9 Construction requirements

9.1 High-pressure extinguishers

165:2009(E)

Extinguishers with a service pressure greater than 2,5 MPa (25 bar) shall be fitted with a cylinder that is

designed, tested and marked according to national regulations.
9.2 Low-pressure extinguishers

9.2.1 General requirements

9.21. These requirements are applicable to extinguishers having a service pressure, g
2,5 MPa (25 bar).

9.21.
vertically without support.

9.21.
the w
cylind

B The manufacturer shall ensure that the welds show continuous”penetration with n

el

The manufacture shall use welders, welding operators and welding procedures that can be der
suitabje for the purpose.

NOTE
metho
capabi

It is important that users of this International Standard(consider the use of appropriate conforn
s. Certification by an independent third party can provide a higher level of confidence in the conforn
ities of personnel and processes.

9.2.1. Parts attached to the body of the extinguisher shall be manufactured and fitted
minimjizes stress concentration and corrosion risks. In the case of welded and brazed parts, the
compditible with the cylinder material.

b The cylinder manufacturer shall obtain the works certificate for the cast analys
cd and shall keep this available for inspection.

9.21.
suppli

B Where plastic compénents are threaded into metallic parts, they shall be designe
ssibility of cross-threading. This shall be accomplished by the use of coarse threads of
s per centimetre orby'the use of square-cut threads.

9.2.1.
the pqg
thread

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

hot exceeding

A portable extinguisher with a charge exceeding 3 kg shall be constructed so that it can stand

o deviation in

eld. Welds and brazed joints shall be free from defects which are_prejudicial to the safe use of the

nonstrated as

ity assessment
ity of products,

n a way that
metal shall be

s of material

d to minimize
less than five

the pressure-
in the lowest
al part of the

9.21.8 The maximum service pressure, p,..., 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 afte

r taking each

extinguisher out of the oven. For cartridge-operated type extinguishers, remove each extinguisher from the

oven and activate the cartridge immediately.

9.21.8.3
9.2.1.8.2 is recorded as the maximum service pressure, p .
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9.2.2 Burst

9.2.2.1

test

Fill the extinguisher with a suitable liquid and increase the pressure at a rate not exceeding

(2,0 £0,2) MPa/min [(20 + 2) bar/min] until the minimum burst pressure, p,, is achieved. Maintain this
pressure for 1 min without the cylinder rupturing. The body shall remain tight. Increase the pressure until
rupture occurs. The minimum burst pressure, py, shall be 2,7 x p,.. but in no case less than 5,5 MPa (55 bar).

he bursting test shall not cause the cylinder to fragment.

The break shall not show any sign of brittleness, that is the edges of the break shall not be radial

but shall be slanting relative to a diametrical plane and shall exhibit a reduction in area over their entire

9.2.2.2 T
9.2.23
thickness.
9.2.24 T
9.2.2.5 T

whichever is
stamping or €

9.2.2.6 O
the valve or f]
shall remain t

9.2.3 Crush

9.2.31 g
thick mandrel
extinguisher

with a longity
transverse wg

9.23.2 A
Py The exting

he break shall not show any characterized defect in the metal.

he break shall not occur in the weld at a pressure less than 5,4 x p,.. or 80"MPa (8
greater. Furthermore, the break shall not occur in any permanent body marking, such
hgraving.

uring the burst test, no part shall be ejected from the extinguisher. The burst test shall not
tting to fragment. The break shall not originate in the valve or fitting- marking area. The f
ght.

ing test

rush five samples perpendicular to their longitudinal axis and at their midpoint using two 3
5 with a radius at their apex of 12,5 mm and a width\sufficient to extend beyond the sides
see Figure 7). Crush the cylinder over a periodtof 30 s and 60 s. In the case of extingu
dinal weld, place the weld seam at 90° to:thé support lines. For extinguishers with
Ids, apply the mandrel at 45° to the weld seam.

fter the crushing test, fill the extinguishers with water and increase the pressure to test pre
Lishers shall not exhibit any cracks orleaks.

Dimensions in milli
25

A
Y

o A

D+

) bar),
as

cause

ittings

5mm
of the
ishers
entral

ssure,

Mmetres

a

36

.

25

< Py
g B

Dr, the distance after test, is equal to D, the outside diameter of cylinder, divided by 3; e.g. Dt = g.

Figure 7 — Crushing test
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9.2.4 Permanent volumetric expansion test

There shall be no permanent expansion in excess of 10 % of the total expansion of the cylinder when
subjected to the test pressure, p;, for 30 s. For cylinders that have been proof-pressure tested prior to the
deformation test, the test pressure shall be increased by 10 %.

NOTE An acceptable test apparatus is the water-jacket test as described in Reference [2]. Other methods are also
acceptable.

9.2.5 Welded low-carbon steel cylinder

9.2.5. The P\J/Iindnr material shall be r‘s\lr_\ahln of hning welded and shall contain a maximum of 0,25 %
mass [fraction carbon, 0,05 % mass fraction sulfur and 0,05 % mass fraction phosphorous.

9.2.5.2 Filler material shall be compatible with the steel to give welds with properties equivialent to those
specifjed for the base sheet.

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

4=L ()
300

wherg

I is the outside diameter of the cylinder or, for non gylindrical bodies, the greatest external diagonal of
the extinguisher body, expressed in millimetres;

k| is the 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

9.2.6.1 Stainless steel-domes and bottoms shall be drawn from fully annealed stock.
9.2.6.2 Only agstenitic stainless steel having a maximum carbon content of 0,03 % mass fraction shall be
used.

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

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

D

S=——+k
600

©)

where

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

k isequalto0,3.
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9.2.7 Aluminium cylinders
9.2.71 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 Equation (2), but in no case less than 0,71 mm.

9.3 Carrying handle

9.31

more shall have a carrying handle.

An extinguisher having a total mass of 1,5 kg or more and having a cylinder diameter of 75 mm or

The valve asgembly head itself may be considered a handle, provided it meets the requirements 0f-9:3|2 and
9.3.3.

9.3.2 A handle shall be no less than 90 mm long for an extinguisher of 7,0 kg or more total' mass gnd no
less than 75 mm long for an extinguisher of less than 7,0 kg total mass.

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

9.4 Mountjng

9.4.1 Each|extinguisher intended for wall mounting shall be provided \with a means of mounting. Cafry out

the testing on

94.2 A wal
the extinguis
extinguisher h

943 Amo
of the extingu

9.4.4 Place
extinguisher
position and
extinguisher n

94.5 A mog
the strap cla
immediate ex
viewing the fr

9.4.6 A har
is supported

!

only one extinguisher bracket of each model or type supplied with the extinguisher.

mounting hook shall require both a horizontal and*a minimum 6 mm vertical motion to rg
ner from the wall, except that a minimum cvertical motion of 3 mm is acceptable f
aving a gross mass of 5,4 kg or less.

inting bracket shall be capable of withstanding a static load of five times the fully charged
sher, but no less than 45 kg when tested in accordance with 9.4.4.

an extinguisher charged totits' rated capacity in the mounting bracket provided wi
fter the mounting bracket has been secured to a wood board. Secure the board in a V

hass, minimum) to thestop of the extinguisher. Hold the load for 5 min.

unting bracket equipped with a strap shall not permit the extinguisher to drop to the floor|
mp is opened.“The clamp releasing device shall be of a colour contrasting with that
tinguisher background and shall be visible. The method of release shall be obvious
bnt of theextinguisher.

gexrloop shall be located so that the operating instructions face outward when the exting
yithe mounting means.

tmove
or an

mass

h the
ertical

pply a static load of fourn'times the full extinguisher mass (or a total load of 45 kg minus the full

when
of the
when

uisher

9.5 Caps, valves and closures

9.5.1
disengageme

nt.

Cylinder caps, valves and closures shall be designed to provide release of pressure before complete

9.5.2 Threaded connections on a cylinder shall have at least four full threads of engagement and be
required to relieve pressure 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 recurrent 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.

38 © ISO 2009 — All rights reserved


https://standardsiso.com/api/?name=b98ed834a95be9b20caefe5f50ead6a4

ISO7

165:2009(E)

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 con

NOTE

9.6

9.6.1
nation

9.6.2
syster
excee

9.7

9.71

9.7.1.
result
If one
the m
succe
one fr

9.7.1.
visible

9.7.2

Each
and c

a) F

)

-n

b)

3

stitute a risk of injury to persons during intended use or while performing maintenance.

One method of evaluating sharpness of edges is described in ANSI/UL 1439.
Safety-devices
High-pressure cylinders and cartridges shall be provided with a safety device_in,-acq
al regulations.

There are no compulsory safety systems required for low-pressure extinguishers. Howg
h is used, it shall be appropriately sized and positioned. The operating pressure of the dg
d the test pressure, p;, nor be less than the maximum service pressure/pys.

Manufacturing tests

Low-pressure cylinders
| Subject at least one cylinder from each batch of 500 or less to the crush and burst tg
5 are not acceptable, randomly select five additional'cylinders from the same batch and re
of the cylinders does not pass the test, the batchiis rejected and made unserviceable. A
anufacturer, the burst and crushing tests may.be conducted on the same cylinder. If a cyl
bm the same batch may be utilized for the\burst test.

p Each cylinder shall be subjected to the test pressure, p;, for 30 s, without leaks
deformation.

Leakage tests

bmply with the following requirements.

pbr stored-pressure extinguishers fitted with a gauge as specified in 7.4.1.3, the leakage
kceed a ratefof loss of pressurizing content equivalent to 6 %/yr of service pressure.

br gag~cartridges and stored-pressure extinguishers without gauges as specified in
aximum loss of contents per year shall not exceed the following:

ordance with

ver, if such a
vice shall not

sts. If the test
beat the tests.
the option of
nder that has

ssfully passed the crushing test fails the burst test, it shall not be considered as a failur¢ and another

ge, failure or

stored-pressure and’carbon dioxide extinguisher and gas cartridge shall be subjected to @ leakage test

rate shall not

7.4.1.2, the

— for extinguishers: 5 % or 50 g, whichever is less,

— for gas cartridges: 5 % or 7 g, whichever is less.

c) For carbon dioxide extinguishers, the maximum loss of contents shall not exceed 6 %/yr.
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9.8 Requirements for plastics components

9.8.1

General requirements

Plastics 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 as regards 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) Itis recommendedthatthe ptasticused beidentifiableatatttimes—————————————————————————]

d) Itis necepsary to have access to data supplied by the manufacturer relating both to the matefialitself and
the mandfacturing procedures.

To verify the pttachment of plastic parts following the air-oven ageing, ultraviolet light exposure and impact-

resistance tegts, attach the plastic part(s) to an extinguisher and then subject the assembly to the apprqpriate

pressure test.

9.8.2 Requirements for normally pressurized components

9.8.2.1 Buyst strength

9.8.2.1.1 Jonduct burst tests at three temperatures as described-below:

Subject at legst three components to the burst test in accordance with 9.2.2 using an appropriate liquid at

temperatures|of (20 + 3) °C, the minimum recommended operation temperature marked on the extinguisher

(see 7.1) and|(60 + 3) °C. Increase the pressure at a rate of\(2,0 + 0,2) MPa/min [(20 + 2) bar/min].

9.8.2.1.2 The bursting pressure before and after-the ageing and ultraviolet light exposure test shall| be at

least equal to|the minimum burst pressure, py,.

9.8.2.2 Airtoven ageing

9.8.2.21 Jubject at least three components to accelerated ageing in an oven at 100 + 3 °C for 180 days.

Fit the components with adapters ¢o.apply normal assembly stresses.

9.8.2.2.2 Hollowing the exposure, condition the components for 5 h at (20 + 3) °C and subsequently inspect

them for cracking. No cracking shall be permitted.

9.8.2.2.3 Jubjectthe*components to the burst test in accordance with 9.2.2 at (20 + 3) °C using a suitable

liquid at a ratg of pressure increase of (2,0 + 0,2) MPa/min [(20 + 2) bar/min]. The minimum burst pressure, py,,

shall be at legstequal to that specified for the cylinder.

9.8.3 Ultraviolet light exposure

9.8.3.1

500 h and then condition them for 5 h at (20 £ 5) °C.

9.8.3.2

9.8.3.3

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

Subject at least six components to an artificial weathering test in accordance with 9.8.3.4 for

Subject the components to the burst test in accordance with 9.2.2 at (20 £ 5) °C using a suitable

liquid at a rate of pressure increase of (2,0 + 0,2) MPa/min [(20 + 2) bar/min]. The minimum burst pressure, p,,,
shall be at least equal to that specified for the cylinder.

40
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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 1SO 4892-2:2006, method A, using a xenon arc source for a
period of 500 h. Use the following conditions:

a) (65 £ 3) °C black panel temperature;

b) (%0 + 5) % relative humidity;

o
-~
n

pray cycle of 102 min dry interval, 18 min water spray;

o
~
—

gtal dose of exposure of 1 GJ/m2 (500 h at 550 W/m?2).

9.8.4 | Impact resistance
9.8.4.1 Mount at least four samples subjected to the ageing dest/(see 9.8.2.2) (two with arjd two without
the safety-locking device engaged), and pressurize the extinguisher cylinder to the maximum sefvice pressure,
Pms» Yith nitrogen after being filled 95 % with a water and anti-freeze solution. Test th¢ samples at
(20 4 3) °C or at the minimum recommended operation temperature, whichever is lower. The fest is carried
out ag described in 7.5.1.
9.8.4.2 No hazardous changes shall occur to the“valve assembly, such as splinters, fracturess or cracks.

The valve shall then be capable of withstanding the test pressure, p;, for 1 min without bursting.

9.8.5 | Normally non-pressurized components
9.8.5.1 Subject plastic extinguisher components that withstand pressure during extinguishgr operation to
the byrst, air-oven ageing and (impact-resistance tests. The air-oven exposure is either 100 °C for 70 days or
87 °C|for 180 days at the manufacturer's choice.

9.8.5.2 External plastic components shall comply with the ultraviolet light test.

9.8.6 | Test for exposure to extinguishing medium

9.8.6.1 There shall be no damage to polymeric siphon tubes that have been conditioned in accordance
with 9.8.6:3, when installed in test extinguishers and subjected to the mechanical resistance 1est described
in7.5

9.8.6.2 Following conditioning in accordance with 9.8.6.3, ring samples cut from polymeric siphon tubes
shall not exhibit degradation in excess 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 are being used. Totally
cover or immerse ring samples, 12,7 mm wide, cut from unaged siphon tubes in the medium. Ensure that the
samples 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 days. After the 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 of 5 mm/min and recording the load versus the
deflection. If the nature of the material is such that meaningful test results cannot be obtained, other tests,
such as tensile tests, may be conducted.

© IS0 2009 — Al rights reserved 41


https://standardsiso.com/api/?name=b98ed834a95be9b20caefe5f50ead6a4

ISO 7165:2009(E)

9.9 Hose assemblies
9.9.1 Extinguishers with a charge greater than 3 kg or 3 | 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 | is fitted with a hose,
the minimum length of the hose shall be 250 mm.

Dimensions in millimetres

2400

Figure 8 — Minimum hose length

9.9.2 The hose and coupling system shall function throughout the operating temperature rangeg, and
coupling systgms shall be designed and fitted in such a way that they cannotdamage the hose.

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

a) for all types, except CO, and clean agent extinguishers:
— 3,0 tjmes the maximum service pressure, p,s, withithe test carried out at (20 + 5) °C;
— 2,0 tjmes the maximum service pressure, p,s, With the test carried out at (60 + 2) °C.
b) for CO, gnd clean agent extinguishers:
— 1,5 tjmes the maximum servicg pressure, p,,s, the test carried out at (20 + 5) °C;
— 1,25|times the maximum_service pressure, p,,., the test carried out at (60 + 2) °C.

The test pressure shall be éstablished by increasing the pressure to the minimum allowable burst prgssure
during an intgrval of ng.less than 30 s, maintaining that pressure for 30 s during which failure shall not|occur
and then incrg¢asing the-pressure until failure.

Where testin% is “earried out at (60 + 2) °C, condition the hose and attached components at the refevant
temperature for a’period of no less than 12 h

The hose shall be fitted to a means of providing the required pressure and the open end blanked off by
suitable means. The hydraulic test fluid shall not cause the hose assembly to decrease in temperature.

Record the pressure at which the hose bursts.

9.9.4 A hose assembly without a shutoff nozzle shall be capable of withstanding, without leakage, a
hydrostatic pressure equal to the extinguisher test pressure, p;, held for at least 30 s.

9.9.5 Hose assemblies shall be subjected to a low-temperature flexibility test in accordance with
ISO 4672:1997, 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 T,,;,. After the flexibility test, there shall be no leakage of the
hose assembly when tested to test pressure, p;, at (20 + 5) °C for 30 s.
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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.

The energy of 2 J 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

Type of operation Maximum fc;\:’ce required En(jrgy
With one finger 100
With full hand 2002
With impact (strike knob) — 2
@  For carbon dioxide extinguishers, this maximum force may be increaseddo 300 N.

9.11 [Safety-locking devices

9.11.1 The operating mechanism shall be provided with a safety device to prevent inadvertent gperation. The
releage of the safety device with a tamper indicator shall involve an operation distinct from that of the
operajion mechanism and shall require a force ofiho less than 20 N but not exceeding 100 |N. It shall be
possilile to determine whether the apparatus might have been operated.

9.11.4 The safety device shall be so constructed that any unaided manual attempt, using a fqrce or impact
equal|to twice the relevant value givensin Table 11 to initiate discharge, without first operating this device,
does not deform or break any part ofithe mechanism in such a way as to prevent the subsequent discharge of
the extinguisher.

9.11.3 The safety-locking pin -or other device shall be visible from the front of the extinguisher when the
extinguisher is mounted in-its mounting bracket.

EXCHPTION The-safety-locking pin may be on the reverse side of the extinguisher if pictographic operating
instrugtions on the.ffont illustrate the intended method of operation.

9.11.4 If thessafety-locking device is attached to the extinguisher by a chain or similar device, the chain shall
be attached'so as to not interfere with the discharge stream.

9.11.5—Atamper Indicator, such as a seat, shail be provided to retain the safety-focking device ih place and to
indicate tampering with or use of the extinguisher.

9.11.6 The tamper indicator shall be constructed so it is necessary that it be broken to operate the
extinguisher. The force required to break the tamper indicator shall not exceed 70 N.

EXCEPTION If the tamper indicator is broken by the action needed to start discharge 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 he operable pressure range of the gauge shall reflect the operating temperature<pressure
relationship of the extinguisher. (See 7.1.)

9.12.1.3 he pressure gauge face shall indicate the appropriate units for which the gauge is caligrated,
such as kilopascals, bar or any combination of pressure units.

9.12.1.4 he maximum indicated gauge pressure shall be between 150 % and 250 % of the indjcated
service presspre, pg, at 20 °C, but no less than 120 % of the maximum service pressure, p,,s. The gauge dial
shall indicate| in green, the operable pressure range of the extinguisher. Theczero, service and maximum
indicated gauge pressures shall be shown in numerals and with marks. The<aumerals and marks shall| be in
close proximity to the respective indications. The background of the gauge face above a horizontal line
est required markings shall be red. The arc of the dial fromthe zero pressure point to thel lower
end of the opgrable range shall read “Recharge”. The arc of the dial from*the higher end of the operable|range
um indicated pressure shall read “Overcharged”. All, numerals, letters and characters [in the
recharge, opgrable and overcharge portions of the dial shall be Wwhite. Pointers shall be yellow, and thg tip of
the pointer spall end in the arc of the pressure-indicating dots and shall have a maximum tip radius of
0,25 mm.

The length of| the pointer from the point of rotation of<the pointer to the tip, measured at the zero prg¢ssure
point, shall he at least 9 mm for extinguishers having a charge greater than 2 kg or at least 6 mm for
extinguishers|having a charge of 2 kg or less. The\lehgth of the arc from zero pressure to the indicated service
pressure shall be at least 12 mm for extinguishers having a charge greater than 2 kg or at least 9 mpim for
extinguishersiffilled with clean agents or havihg a charge of 2 kg or less.

9.12.1.5
more than 1,

he mark used to indicate_the service pressure at 20 °C should be no less than 0,6 mm gnd no
mm wide.

9.12.1.6
which it can

he pressure gauge)face shall be marked to indicate the appropriate extinguishing mediufn with
used.

Pressure gauge markifgs'shall be subjected to UV testing as specified in 9.8.3. There shall be no significant
deterioration ¢f the I€gibility, such as darkening, fogging or fading, on completion of the UV testing.

9.12.1.7 he-pressure gauge shall be marked with the gauge manufacturer's identifying mark. The
pressure gauge shall also be marked according fo 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;

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

9.12.21
operable range.

9.12.2.2
service pressure.

165:2009(E)

An indicator shall be accurate to within 4 % of the service pressure, pg, at the lower limit of the

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

The error at the upper and lower limits of the operable range shall not exceed the following percentages of the

service pressure:

+ 4 % for powder and water-based extinguisher gauges:

=+

8 % for clean agent extinguisher gauges.

At the|zero pressure mark, the error shall not exceed 12 % nor fall below 0 % of the sefvice pres

At the
9.12.2.3 Install the pressure gauge or indicator on a deadweight gauge tester or a piping ap
mastdr gauge having an accuracy of no less than 0,25 %. The pressurizing medium may

nitrogen or air, but all tests on a given type of gauge shall be conducied using the same medi
pressyire to the gauge under test in uniform increments until the upper limit of the gauge is rg

reduce the pressure in the same increments until the zero point.is‘reached. Record the pressur
gaugdg or indicator reading and net error for each increment.in\both the increasing and decrea
conditjons.

9.12.3 Burst strength test — Gauges and indicators

9.12.31 A pressure gauge or an indicator shall'withstand, for 1 min, a pressure of six times
service pressure without rupture. In addition, if\the Bourdon tube or pressure-retaining assemh
pressiire less than eight times the indicated service pressure, no parts of the device shall be disg

9.12.3
from
2,0M
increa
occur

2 Attach the sample gauge or indicator to a hydraulic pressure pump after all air has 4
he test system. Place the ssample in a test cage and apply pressure at a rate of
Pa/min until the required.test pressure is reached. Hold the pressure at this point fo
se the pressure until rupture occurs or eight times the indicated service pressure is reach
5 first.

Overpressure test — Gauges

A The-difference in readings of indicated service pressure before and after a pressu

subjected for 3 h to a pressure of 110 % of the indicated gauge capacity shall not exce

maximum indicated pressure, the error shall not exceed + 15 % of the service pressure, pJ.

sure, pe.

baratus with a
be oil, water,
Um. Apply the
ached. Then,
e applied, the
Sing pressure

the indicated
ly bursts at a
arded.

een excluded
hpproximately
r 1 min, then
ed, whichever

re gauge has
bd 4 % of the

9.12.2.

9.12.5 Impulse test — gauges

9.12.5.1 The difference in readings of the indicated service pressure before and after a pres

 the pressure

st described in

sure 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 gauge capacity,
whichever is higher, and then back to 0 % at a rate of six complete cycles each minute. The subject the

samples to the calibration test described in 9.12.2.
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9.12.6 Pressure gauge relief test

9.12.6.1 A pressure gauge shall have a pressure relief that vents in the event of a Bourdon tube leak. This
pressure relief shall function at a pressure of 345 kPa or less within 24 h. The minimum flow capacity of the
pressure relief shall be 1 I/h.

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. Maintain the supply
pressure at 345 kPa until the pressure relief functions, or for 24 h, whichever is shorter. Measure the flow rate

with an inverted water column or other equivalent means.
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9.12.8 Leakage test — Gauges and indicators

9.12.8.1
or indicator
pressure of th

A

9.12.8.2 U
specified in ¢
capable of ge

9.12.8.3 A
of twelve sam
to a leak tes
requirements
indicator for Iq

9.12.9 Plasti

Plastic compg

9.13 Dip-tu

9.13.1 The ¢
extinguishing

9.13.2 The 4
filter shall be
have an ared
combined filte

. 5 Lindi

- for 2 h and after being subjected to the salt-spray corrosion test (see 7.6.1).
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The filter shall be accessible to facilitate maintenance operations on the portable fire extinguisher.

9.14 Special requirements for CO, 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)

Condition the horn at 60 °C for 18 h.

b) Attach the horn to a fully charged extinguisher.
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