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that commiftee. International organizations, governmental and non-governmental, in liaison with 1ISO, also-take part in the
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standardization.

Draft Interngtional Standards adopted by the technical committees are circulated to the member bodies for|voting. Publication
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Internationgl Standard 11907-4 was prepared by Technical Committee ISORI&gics, Subcommittee SC Burfing
behaviour
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corrosivity gf fire effluents:

Part 1: Guidance

Part 2: Static method

Part 3: Dynamic decomposition method using a travelling furnace
Part 4: Dynamic decomposition method using a conical radiant heater
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Plastics — Smoke generation — Determination of the corrosivity of fire
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mic decomposition method using a conical radiant heater

NGS

A\voidance of misleading inferences

or systems in response to heat or flame under controlled laboratory conditions and

tual fire conditions or as the sole source on which regulations pertaining to corrosivity o
d.

A\voidance of danger to test operators

procedures involve high temperatures and combustion products. Therefore, condi
nition of extraneous objects or clothing, -and inhalation of combustion products. Use &
protective gloves for insertion and remeval of test specimens. Do not touch either the
ciated fixtures while hot, except with'the use of protective gloves.

combustion products flowing through the exposure chamber through a properly des
\Vent the captured combustion products in a smoke hood at the end of a test.

ne exhaust system for, proper operation before testing, and discharge into a building ¢
guate capacity. Make-provisions for collecting and venting any combustion products tha
pil to be collected-by the normal exhaust system of the apparatus.

11 1

ps of materials,
should not be
{s or systems
[ fire effluents

lions exist for
bye protection,
cone heater or

gned exhaust

pxhaust system
| for whatever

'hi9 part of ISO 11907 specifies a test method for measuring the corrosive effect, by

oss of metal from

target, of the combustion effluents of plastic materials or products.

1.2

design of products, and for development and research purposes.

1.3

The test method is intended for the evaluation of materials or products, for additional data to assist in tl

The method provides corrosion results for plastic materials or product specimens limited to a maximum si.

of 100 mmx 100 mm in area. The results of this method have not been investigated with respect to correlation
actual fires.

14

decrease in conductive cross-sectional area resulting from the metal loss due to corrosion.

The method measures the increase in electrical resistance of a metal circuit. Such increase is related to


https://standardsiso.com/api/?name=2ed0cad7c9731d73943e6b2d6402878e

ISO 11907-4:1998(E) ©1SO

15 The method should be used to measure and describe the response of materials and/or products to heat a
flame under controlled conditions but should not be used to describe or appraise the fire hazard or fire risk of
materials under actual fire conditions. However, results of this test may be used as elements of a fire hazard or ris

assessment as they relate to a particular end use.

2

Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this
part of ISO 11907. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this part of ISO 11907 are encouraged to investigate the possibility

of applying
of currently

ISO 5660-
calorimete

ISO 11907
Guidance.

3 De

For the pu

3.1 co
of the mate
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3.2
action.
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3.3 co

target metal.

3.4 co

35 co
corrosion @

NO

the most recent editions of the standards listed below. Members of IEC and ISO maint
valid International Standards.

1:1993,Fire tests — Reaction to Fire — Part 1: Rate of heat release from building produ
 method).

-1:1998 Plastics — Smoke generation — Determination of the corrosivity. of fire effluents

finitions
poses of this part of ISO 11907, the following definitions apply.

rosion: The reaction of a metallic material with itszZenvironment, resulting in a measura
rial and possibly in an impairment of the functioning of a metal part or of an entire syste

TE — In most cases, the reaction is electrochemical. In others, however, it may be che
ttrochemical) or physical.

rosion damage: The physical and/or chemical damage or impaired function caused by

rosion by metal loss;The10ss of metal on a target, expressed as reduction in thickn

rosion testing device:Equipment used to determine corrosion in this standard.

rosion target:“The sensor used to determine, under specified test conditions, the

amage.

TE - This sensor can be a product, a component or a reference material used to simulate them.

ain registers

cts (Cone

— Part 1:

ble change
m.
mical (non-

chemical

bss of the

degree of

3.6 irrd

hent of

dignce (at a noint on-a surfacelThe radiant flux incident an an infinitesimallz small olend
el aapoioRa-sdHaceHnefadianhtbincicentohRahniAHRHesHRan/ Shan-eel

the surface containing the point, divided by the area of that element.

NOTE - The specimen, once ignited, is also heated by its own flame.

3.7

3.8

exposure chamber:The enclosure in which a target is exposed to combustion products.

after the exposure to combustion products.

environmental chamber: The enclosure used to expose the targets to high humidity and temperature
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3.9 sustained flaming: Existence of a flame on or over the surface of the specimen for a minimum period
of time (over 10 s).

NOTE — For flaming of less than 10 s, the flaming is considered transitory or flashing.

3.10 fire effluent: The totality of gases and/or aerosols (including suspended particles) created by
combustion or pyrolysis.

3.11 fire model: A laboratory process, including the apparatus, the environment and the test procedure,
intended to represent a certain phase of a fire.

3.12 fire scenario: A detailed description of conditions, Including environmental, of one or, nore stages
from before ignition to completion of combustion in an actual fire at a specific location, eonin a real-scale
simulatign.

4 $ymbols specific to this test method
Ao Initial electrical resistance of the corrosion target,
A Electrical resistance of the corrosion target at the end of 1 hourexposure to combustion gXoducts,

Aos Electrical resistance of the corrosion target at the end of 24\hours in the environmental dhamber,
C Corrosion of a target, nm.

C Corrosion of a target at the end of 1 hour exposure to combustion products, nm.
Cxu Corrosion of a target at the end of 24 hours\in the environmental chamber, nm.
m $pecimen mass, g.

Initial specimen mass, g.

m Final specimen mass, g.

Mo 10% of the total mass.ess, g.

ty $ampling time(s:

Qv olumetric-sampling rate of combustion product¥sm
5 Principle

51 This test method is used to determine the corrosive effect of combustion products from burning plastic
materials. Corrosion is determined by the reduction in thickness of the metal on standardized targets, which is
directly related to the increase in electrical resistance of the target due to the decrease in conductive cross-
sectional area. These targets are not necessarily representative of the intended end use.

5.2 The test is conducted in two parts.

In the first part, two weight loss tests are conducted by exposing the test specimen to a recommended irradiance
of 50 kW/nt, or to other heating fluxes up to 100 kWimlevant to particular scenarios. A spark igniter is

used to ignite the combustible vapours. The combustible mass loss is determined as the average mass loss of
the two tests.


https://standardsiso.com/api/?name=2ed0cad7c9731d73943e6b2d6402878e

ISO 11907-4:1998(E) ©1SO

In the second part, the specimen is subjected to the same irradiance as before. The products of decomposition
or combustion are channeled through a funnel, and a portion of the products continuously flows through an
exposure chamber, which holds the corrosion targets, until the specimen has lost 70 % of the loss measured in
the two preliminary tests. The corrosion of the corrosion target is determined by exposure of the target to
combustion products for 1 hour, followed by 24 hour exposure of the corrosion target to a controlled humidity
and temperature environment in a separate chamber. The increase in electrical resistance of each target is
monitored and the reduction in thickness of the metal on the target is calculated from the increase in electrical

resistance.

5.3

This reduction in thickness is referred to as corrosion by metal loss.

Additional guidance for testing is given in annex A and in ISO 11907-1.

6 Ap

6.1 Co
6.1.1 Gg

The corros

baratus
rrosion-testing device
neral

ion-testing device consists of the following main components: a cone-shaped radiant

electric heater, a

temperatufe controller, an exhaust system, a specimen holder and mounting) an ignition circuit, @ load cell, a heat
flux meter fand a gas-sampling system as detailed below.

A general yiew of the corrosion-testing device is shown in figure l-and typical dimensions are shown in figures 1
to 8.

The cone ¢alorimeter test equipment described in ISO 566071 may be used as a corrosion-testing device, providec
that it is equipped with a gas-sampling system as described in 6.1.9.

6.1.2 Cqgnical heater

The active|element of the heater consists of an.electrical heater rod, rated at 5 000 W/240 V, tightly wound into

the shape
stainless-s

The heate
uniformity

The irradia
stainless-s
hot junctio
or 1 mm

symmetric
thermocou

of a truncated cone (see figure:2). The heater is encased on the outside with a
leel cone, and packed with a refrattory fibre material of approximately 10dkgity.

Df £ 2 % within the central 50 mm50 mm area of the specimen.

nce from the heater’is held at a preset level by means of a temperature controller ang
teel-sheathedthermocouples having an outside diameter of 1,5 mm to 1,6 mm and with
n. Alternatively; either 3 mm outside diameter sheathed thermocouples with an exposed
putside diameter sheathed thermocouples with an unexposed hot junction are suital
lly dispesed and in contact with, but not welded to, the heater element (see fig
ples are of equal length and wired in parallel to the temperature controller.

double-walled

 is capable of producing an irradiance on the surface of the specimen of up to fa@tkva/m

three type K
an unexposed
hot junction
ble. They are
ure 2). The

6.1.3 Te

perature controlier

The temperature controller, which shall be capable of holding the heating-element temperature steady to within
+ 2°C, has a temperature input range of 0 to 1°@)& set scale with a resolution of@, and automatic cold

junction compensation. The controller uses a zero crossing type thyristor unit and is equipped with a safety
feature such that, in the event of an open circuit in the thermocouple line, it will cause the temperature to fall to
near the bottom of its range.

NOTE — A suitable temperature controller system is a "3-term" controller (proportional, integral and derivative)
with a thyristor unit capable of switching currents up to 25 A at 240 V.
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6.1.4 Device for monitoring the heater temperature

This device shall have a resolution df@

6.1.5 Exhaust system

4:1998(E)

The exhaust-gas system consists of a high-temperature centrifugal exhaust blower, a hood, intake and exhaust
ducts for the fan, and an orifice plate flow meter (see figure 3).

The orifice plate flow meter consists of a sharp-edged orifice (57 mm inside diameter) located in the exhaust

stack, a

least 350 mm downstream from the fan

In other
recomm
the duct
1200 m
mixed.

6.1.6

The load
range of

The loac
of 5sor

6.1.7

The spe
figure 5.
111 mm

details, the geometry of the exhaust system is not critical. Where necessary, smalldev

ations from the

bnded dimensions given in figure 3 are allowed. For example, it is permissible for the inper diameter of

and the orifice plate to be slightly different (tolerance: + 2 mm). The fan shall'be locat
M downstream of the hood in such a way that the flow of air to the measurement orifig
| oad cell

cell has an accuracy of 0,1 g, a measurement range of at least;500 g, and a mechanic
3,5 kg. The general arrangement of the load cell with the conical heater is shown in figu

ed 900 mm to
e is uniformly

bl tare adjustment
re 4.

cell shall be connected to a data acquisition system ¢apable of displaying the sample fnass at intervals

less.
Specimen holder assembly

cimen holder assembly consists of a specimen holder, an edge frame and retaining f
The specimen holder is constructed fram 2 mm nominal stainless steel and has outsid

x 111 mmx 24 mm high (x 2 mm). Itis-lined with a layer of a low-density (nominal density

refractony ceramic fibre blanket with thickness of at least 13 mm.

ins as shown in
e dimensions of

65kg/m

The edde frame is constructed from-2 mm nominal stainless steel with outside dimensions of X164 6nm
mm x 5§ mm high (£ 2 mm). The frame has an 8 mm lip on the top to provide an opening of 1
mm on the top. There are two 3 -mm + 0,5 mm diamete80 mm = 3 mm long retaining pins to loc
specimen in the edge frame:

6.1.8

gnition circuit

The extgrnal ignitor is a spark plug with a gap of 3 mm, powered from a 10 kV transformer. The
of a type specifically designed for spark-ignition use and has an isolated (ungrounded) second
interferencé ‘with the data-transmission lines. The electrode length and location of the spark p

PAGOM
K the test

transformer is
ary to minimize
ug is such that

the spark-gap is located 13 mm ahove the centre of the Qppr‘imnn

6.1.9

Gas-sampling system

This consists of the following components and is shown schematically in figure 1.

6.1.9.1

Gas-collecting device

The gas-collecting device (see figure 6) is a truncated cone constructed from stainless steel and having a larger
diameter of (173 £ 5) mm, a smaller diameter of (60 £ 5) mm and a height of (97 £ 5) mm.
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6.1.9.2 Rigid tubing

The rigid tubing is a (675 + 75) mm long stainless-steel tube with an outside diameter of 6,3 mm which draws a
gas sample from the combustion stream. One end of the tube is bent with the open end of the tube facing
upwards and away from the specimen surface to avoid soot deposition. This end of the tube is (255 + 10) mm
from the specimen surface. The other end is connected to flexible tubing. The arrangement of the rigid tube
with the funnel is shown in figure 6.

6.1.9.3 Means of heating the rigid tubing

The means of heating (for example electric heating tape) shall be capable of maintaining the minimum
temperaturle of the rigid tubing, and shall be capable of providing temperatures of ug@ 120

6.1.9.4 Fl¢xible tubing

The flexibl
used to co

P tubing consists of 6,3 mm outside diameter and (255 = 10) mm long heat-resistant
nnect the rigid tubing to the exposure chamber.

tubing. It is

6.1.10 Cqrrosion-resistant exposure chamber

Lire chamber (see figure 7) consists of a (0,011 2 + 0,08@Mmber containing a corrosion
Ind and smoke baffle. The chamber has an O-ring seal plus‘inlet and outlet ports.

The expos
support st3

target

The corrogion target support stand (see figure 8) is constructed ftem a corrosion-resistant material

6.1.11 Pymp

The pump shall be capable of extracting a gas sampleat a ratexdf0?,&/s (4,5 1/min).

6.1.12 Filter

The filter i$ used to protect the pump from 'smoke particulates. Use the pump manufacturer’s ingtructions to

provide a guitable filter element.

6.2 Carrosion target and instrumentation

6.2.1 Cqrrosion target

The target|shall be desighed to be able to connect to a corrosion-measuring instrument and is composed of two
circuit elements of identical material assembled on a non-reactive substrate. One circuit element|is the active

circuit element used~for measuring corrosion and the other, with a protective coating, is used ag a reference.
Both of thg elements’of the target are exposed to combustion products during the test. A schemati¢ diagram of a

target from

Rohrback Cosast@Vodel 030788-S0.35-8061) is depicted in figure 9.

6.2.2 Corrosion-measuring instrument

The corrosion-measuring instrument consists of a Kelvin bridge modified for measurement of the change in
electrical resistance of corrosion targets and with a resolution, for measuring changes in thickness of the target,
of not worse than 5 nm.

! Rohrback Cosasco systems, Inc., 11841 East Smith Avenue, Santa Fe, CA 90670, USA. Also Rohrco House, Worton Grange, Imperial
Way, Reading, RG2 OTD, UK.

This information is given for the convenience of users of this part of ISO 11907 and does not constitute an endorsemefrihiey 1ISO
product named. Equivalent products may be used if they can be shown to lead to the same results.
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6.2.3 Flow meter

A flow meter having a measurement range from 0 to 5 I/min, with resolution of 0,5 I/min and an accuracy of
2 % of full-scale reading, or an equivalent flow meter may be used, to monitor and maintain a constant flow
throughout the sampling part of the test.

6.2.4 Environmental chamber

The chamber shall be capable of being maintained at (23G&)d (75 + 5) % RH.

7 Test specimens
There shall be five specimens measuring 100100 mmx 6 mm thick. Other thicknesses may e used if
agreeable to all parties. However, the maximum thickness shall not exceed 12 mm. The specimens shall be cut
from a fepresentative sample of the material or end product. Clause 11 descfibes the prgparation of the
specimens for testing.
8 Conditioning
Unless gtherwise agreed by the parties concerned, condition the specimens for at least 24 hours &€ (23 £ 2)
and (50 i 5) % RH.

9 Calibration of apparatus

9.1 Heater calibration

At the start of each test day or after changing ta-a new irradiance level, set the temperature controller at an irradia

of 50 kW/nf , or another irradiance agreed by the parties concerned, using the heat flux meter. Operate the cone he
for at legst 10 min and ensure that the controller is within £ 5 % of the desired setting.

During start-up of the heater or when‘changing the heat flux, place a shield on the load cell to ayoid excessive hea
of the cqll. Remove the shield prior-to inserting the heat flux meter in the calibration position.

9.2 | oad cell calibratiof
Calibrat¢ the load celleach day of testing using standard weights in the range of the test specimen mass.
9.3 Corrosion.jnstrument calibration

Calibrat¢ thie.corrosion instrument each test day in accordance with the manufacturer's instructigns.

10 Equipment preparation
10.1  Carry out the preparation under laboratory conditions of (23°€2and (50 £ 5) % RH.

10.2 Put an empty specimen holder (or other shield) in place during warm-up and in between tests to avoid
excessive heat transmission to the load cell.

10.3 Turn on the power to the cone heater, the exhaust blower and the load cell.

NOTE - It is important not to turn off the power to the load cell on a daily basis.
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10.4 Ensure that the exhaust flow rate is (0,024 + 0,0(f‘lé.m

10.5 Perform the calibration procedures specified in clause 9.

10.6  Ensure that the collection device, the exposure chamber, all sampling lines and the filter are clean and clear c
any residual matter.

10.7 Check the sampling system for leaks. This is done with the pump operating and after the specified flow rate
has been established. Shut off the flow through the flexible tubing immediately before the exposure chamber. The
system is airtight if the flow meter flow drops to zero. If the flow does not drop to zero, then leaks are present within

the system. Locate and correct such leaks.
11 SpEecimen preparation
11.1  Fof sheet or moulded specimens, cut the specimen to a size of 18QLGGMM.(Wrap the specimen in a
single laygr of aluminium foil. Place the edge frame over the specimen and cut the’aluminium fpil along the open
edges at the top of the edge frame to expose the test specimen. If necessary, filkthe edge framg below the specimr
with refractory blanket to the level of the retaining pins. Lock the assembly with.retaining pins and place assembly on
the bottom|specimen holder.
11.2 For tubular specimens, cut them to 100 mm lengths to fillthe specimen holder. The number of lengths
required equals 100 divided by the outside diameter (in mm). Sealthe’ ends using an adhesive cefamic cement. App
the adhes|ve cement to the ends such that there are no visible air holes in the coating and|there is no ceme
overlapping on the ends. Wrap the tubular specimens in a single layer of aluminium foil. Place the edge frame ove
the tubulaf specimens and cut the aluminium foil along the“open edges at the top of the edge {frame to expose tt
specimens.
If necessaty, fill the edge frame below the specimens with a refractory blanket to the level of the retaining pins. Lock
the assemply with the retaining pins and place the'assembly on the bottom specimen holder.
NOJ|TE — Dimensionally unstable products; for example products that warp or shrink during testing, should be
resfrained against excessive movement:
12 Prgcedure
12.1  Mgasurement of injtial-mass
Measure the initial mass-0f each of the test specimens and calculate the average initial mass of| the five specimer
The initial mass of eagh specimen shall be within 10 % of the average initial mass.
Record the initialmass of each test specimen.
12.2  IntUOMESCENt SPECImens

Specimens that intumesce or deform so that they contact the spark plug prior to ignition, or the underside of the
cone heater after ignition, shall be tested with a separation of 60 mm between the baseplate of the cone heater a
the upper surface of the specimen. In this case, the heater calibration (see 9.1) shall be performed with the he
flux meter positioned 60 mm below the cone heater baseplate. It is stressed that the time to ignition measured wit
this separation is not comparable to the one measured with the separation of 25 mm.

12.3  Mass loss determinations prior to conducting corrosion tests

12.3.1 Remove the empty specimen holder.
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12.3.2 Start the determination by placing the specimen, held in the specimen holder (holder initially at roor
temperature), on the load cell in such a way that the distance between the bottom of the radiant heater and the t
the edge frame is adjusted to (25 £ 1) mm using the sliding height-adjustment device (see figure 2). Simultaneol
start the ignition timer and the mass-loss and time-recording systems. Collect the data at intervals of 5 s or less. M
the spark plug into place over the test specimen, and turn on the spark power.

12.3.3. Record the times when flaming occurs for less than 10 s (flashing or transitory flaming) and the time whe
sustained flaming occurs.

12.3.4 Collect the mass loss data until one of the following occurs:

a) the average mass loss over a 1 minute period has dropped below 1,5 g;
or

b) 60 minutes have elapsed.

12.3.5 [Remove the specimen holder.

12.3.6 [Repeat the procedures specified in 12.3.2 to 12.3.5 for a second.Specimen.

12.3.7 [From the mass loss data from the two determinations, detérmine the average 70 % of{total mass loss
for the cprrosion test, as follows:

Myo=0,5[0,7fn—my)1 + 0,7(n —my)7]
where spbscript 1 denotes the first determination and subscript 2 denotes the second.
12.4 Corrosion gas sampling test

12.4.1 |Conduct three corrosion gas sampling tests after determining the average 70 % of fotal mass
loss.

12.4.2 |When ready to test, first remove the empty specimen holder.
12.4.3 [ Set the minimum temperature of the rigid stainless-steel tubing taC105
12.4.4 [Record the initiatresistance of the corrosion tarygt,

12.4.5 |Place the'corrosion target in the exposure chamber. Seal the exposure chamber, angl check for
leakage|as described in 10.7.

12.4.6 |Sfart the gas sampling for corrosion testing and ensure a continuous sampling rate d8Jf1B/s
(4,5 l/mir):

12.4.7 Start the test by placing the test specimen, held in the specimen holder, on the load cell and start
data collection. Collect the data at intervals of 5 s or less. Start the timer. Move the spark plug into place
over the test specimen, and turn on the spark power.

12.4.8 Stop the sampling flow when the specimen has lost 70 % of its mass, as determined in 12.3.7, or
when 60 minutes have elapsed after start of the test, and record the sampling time.

12.4.9 Combustion product exposure: Seal off the inlet and outlet sampling lines of the exposure
chamber using clamps, and allow the combustion products to react with the corrosion targets for a total of
1 hour measured from the start of the test.
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12.4.10 Open and vent the exposure chamber under a smoke hood.

12.4.11 Remove the target from the exposure chamber and record the electrical resistance

12.4.12 Post-test exposure: Within 10 minutes of removal from the exposure chamber, place the target in
an environmental chamber maintained at (23 %2and (75 = 5) % RH for 24 hours.

12.4.13 After 24 hours in the environmental chamber, remove the target and record the final electrical
resistancé\og.

12.4.14 After the test, clean thoroughly the exposure chamber, the corrosion target support sand and
baffle, the|O-ring seal and any other components exposed to combustion products using aceerpmercial
cleaner. R|nse the components with distilled water, and clean a second time using isopropyl-alcolol. Air-
dry and apsemble the components for the next test. Discard the rigid and flexible tubes after each
specimen fun.

12.4.15 Djscard the corrosion targets after post-test exposure and measurement.

13

<

alidity of the test results
Discard th¢ test data if any of the following occur:

—|Leakage occurs between the sampling point and the exit of the exposure chamber whigh could
cause a dilution of the gases.

—|The specimen swells sufficiently prior to ignition to touch the spark plug, or swells intp the
plane of the heater baseplate during combustion.

—|There is highly localized corrosion an the target.

—| There is visual degradation of the reference circuit caused by the attack of comiyustion
pfoducts on or under the protective coating.

—|The specimen drips off the specimen holder or falls out of the specimen holder such that the
specimen is not subjected to the test exposure conditions.

14 Qalculation

14.1 Chlculatethe change in electrical resistance after the 1 hour test exposure and after the|24 hour
post-test exposure.

14.2 Uke=the guirlplinpq set hy the manufacturers of the targets and the corrosion instrument to
determine the corrosion value corresponding to the metal loss at the end of the 1 hour eZposune (
at the end of the 24 hour post-test expostsa)(

15 Precision

The precision of this test method is not known because inter-laboratory data are not available. Inter-
laboratory data are being obtained and a precision statement will be added at the following revision.

10
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Test report

The test report shall include the following information:

a)
b)
c)
d)
e)

)

a reference to this part of ISO 11907,
the specimen identification code or number;

the composition or generic identification of the test specimen;

the specimen dimensions and the number of products or product pieces used per specimen;

the specimen thickness (mm);

the initial specimen mass (Q);

the test room temperatur€j and relative humidity (% RH);

the irradiance (KW/fx;

complete identification of the corrosion target;

the span (measurement range) of the corrosion target (nmy;

the volumetric sampling ratg, (m/s);

the time to sustained flaming (s);

the tabulated mass loss data (g);

the average 70 % of total mass lossi(g);

the sampling time (min);

the calculated change in.electrical resistance at the end of the 1 hour eXxppsure (
the calculated change in electrical resistance at the end of the 24 hour post-test eRiost
the calculated.metal loss at the end of the 1 hour exposure (nm);

the calculated metal loss at the end of the 24 hour post-test exposure (nm);

the date of the test.

ire (
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Al

Annex A
(informative)

Background information

Introduction

This annex is provided

©1SO

a) to give
b) to desc

c) to desc

A.2 C
A21 T
metal loss
electrical 1
expressed
the electrig

A22 T

some insight into the development of the test method;
[ibe the rationale of various features of the gas-sampling apparatus;

ibe the use of the data.

orrosion measurements

he type of corrosion damage identified is an increase in electri¢al resistance due to conductive-

To measure this increase, resistance targets have been found to be useful. In these t
psistance increases as metal is lost due to corrosion./The increase in electrical resi
in this part of ISO 11907 as metal loss, with the assumption that metal is lost uniforml
al circuit.

targets fro

ne type of target used is determined by the application and the range of corrosion. Two
Rohrback Cosasco have been used to develop data on the corrosivity of combustion

The Mode| 610 target has a nominal span (measurement range) of 250 nm, and has been fol

susceptibl
products

with a spa
target mef
experimen
a material

The corrog

a) the co
amount of

b) the exp|

c) the levs

to complete corrosion (target goes.Qff scale) by combustion products from a nun

d materials. To measure corrosionin excess of 250 nm, the Model 030788-S0.35-80¢
n of 4 500 nm is recommended in-addition to, or instead of, the 250 nm target. The Mo
al loss values are different .from those of the Model 030788-S0.35-8061 for the
. Data from each target is to'be considered separately, and not combined in reporting r¢
pr product without appropriate reference to the target used.

ion caused by materials is influenced by many factors. These include:

mposition and:concentration of the combustion products, which is influenced in turn
material constmed during the combustion process;

psure time;

| of,condensation on the target.

argets, the
stance is
y along

copper
broducts.
nd to be
nber of
b1 target
del 610
same
psults for

by the

These factors are important in designing a test since the targets need to be exposed to combustion products
for a certain length of time in order to measure corrosion. An exposure time of 1 hour under specified

laboratory

conditions has been found to be suitable for the purposes of this test method.

Transport and decay of corrosion products are important considerations. Smoke particulates are deposited
along the walls of the heated stainless-steel tube and the exposure chamber. Gaseous products may react
with the surfaces of the equipment.

Environmental conditions such as temperature and relative humidity are also important in promoting
corrosion. Thus it is desirable to conduct post-test exposure of targets at a high humidity to observe the

12
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effect on the target after the combustion products have been vented. This is relevant since actual fires are
usually suppressed with water, and the resulting post-fire environment is one of high humidity.

A.2.3 This test does not prescribe the irradiance levels to be used. These should be determined for
each type of material, using data on the total heat flux from fire scenarios and large-scale tests?25 kW/m

and 50 kW/rhare recommended, since these irradiance levels are consistent with low-intensity and high-

intensity flaming fires, respectively, as described by the international fire community.

A.2.4  The size of the test specimen for this test is limited to a maximum of 100 mm x 100 mm in area

and 12 mm thickness. Corrosion results from a specimen that is a mock-up or portion of a product should
not be construed as being representative of the product performance without investigating the relationship
betweer] the specimen performance and the product performance.

A.2.5 |The results of the test method have not been investigated with respect to correlation| to actual
fires.
A3 Gas-sampling system design

A.3.1 |The design of the gas-sampling system needs to address the following basic questions
a) the Igcation of the sampling point;

b) the sampling rate;

c) the ekposure chamber volume;

d) the gps-sampling schedule.

The combustion products are sampled at the.Small opening of the funnel, with the sampling [tip facing
downstream. The location of the sampling peint was selected to avoid the dilution of combustior) products
by the gxhaust flow used in the corrosion=testing device. The funnel is used to channel the cpmbustion
productg to the sampling point.
The ratip of the mass sampling rate to the mass of air in the exposure chamber is one of the design

rs of the gas-sampling system. This ratio, known as the time constant of the s$ystem, is
ately 150 s for the gas-sampling system described.

Based dn the analysis-of-experiments on various plastic materials, the procedure requires sampling of the
combustion products/until 70 % of total sample mass loss (determined as an average of twq tests) has
. This prevides a very specific end point for gas sampling and also prevents dilutipn of the

combustion preducts in the exposure chamber.

A4 Useofdata
A.4.1  The corrosion data is expressed as a metal loss.
A.4.2 In determining the suitability of a material or product for a specific application, it is strongly

recommended that corrosion data obtained from this test be used with other fire data such as ignitability,
heat release and smoke release in a fire hazard assessment.
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To exhaust blower

Exhaust duct

Exhaust| hood

Gas-sampling collection device
Gas-sampling tip

Heated ftainless-steeltube
Ambient-air bleed
Radiant|cone heater

Spark plug

10 Test specimen

11 Flow rate-4.5 I/min

12 Corrosion target, support stand and smoke baffle
13 Filter

14 Pump

15 Load cell

16 11,2 litre exposure chamber
17 Flow meter
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Figure 1 — Typical corrosion-testing device
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Dimensions in millimetres

80

65
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ey

Key

160

1 Outer|shell

2 Inner

Shell

3 Thermocouple
4 Heatgr element

5 Spac

ér block

6 Ceramic-fibre packing
7 Conejhinge and sliding height-adjustment device

Figure 2 — Cross-section through a typical conical heater
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Dimensions in millimetres
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1 57 mm internal diameténhole
2 Orifice glate, 1,59 mnithick
3 Thermogouple
4 Exhaustlduct
5 Exhaust hood
6 To blowgf-motor
7 Hood
8 Stainless-steel tube, internal diameter 114 mm, wall thickness 0,6 mm
9 Blower

Figure 3 — Typical exhaust system
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Key

1 Conefhinge and\sliding height-adjustment device
2 Flux meter

3 Specimen mount assembly

4 13 mmfealcium silicate heat shield

5 Load cell
6 Flux meter mount

Figure 4 — Exploded view of a typical load cell and conical heater
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Dimensions in millimetres
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1 Edge frame
2 Retaining pins
3 Specimen holder
Figure 5 — Typical specimen holder assembly
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