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INTERNATIONAL STANDARD

ISO

1182:1990(E)

Fire tests — Building materials — Non-combustibility test

1 Scop

This Interpational Standard specifies a method of
test” for the determination of the combustibility per-
formance |of a building material under specified
conditionsg.

SAFETY WARNING — So that suitable precautions
are taken|to safeguard health, the attention of all
persons ¢oncerned in fire tests is drawn to the
possibility] that toxic or harmful gases may be
evolved in the combustion of test specimens.

This metHod of test is intended for the testing of
building njaterials but is not applicable to the testing
of producfs which are coated, faced or laminated. In
such cas%rs, tests may be carried out separately on
the indiviqual materials from which the productyis
formed ard this shall be clearly stated in the\test
report. Thie performance of coated, faced or:lami-
nated profucts may also be assessed by ‘other re-
actions tolfire tests (see annex B, clause B.1).

2 Sampling
The samplle shall be sufficieally”large to be repre-

sentative pf the material, patticularly in the case of
non-homopgeneous matefjals.

3 Specjmen caonstruction and preparation

3.1 Spetimens

3.2 Preparation

3.2.1 The specimens should be as 1
as possible of the average properties ¢
and should be prépared to the sizg
3.1.2.

3.2.2 If thehickness of the materia
50 mm specimens of the height spe
shalltbermade by using a sufficient nur
of the material and/or by adjustment g
thickness. The layers shall occupy a h

epresentative
f the material
specified in

is less than
cified in 3.1.2
nber of layers
f the material
brizontal pos-

ition in the specimen holder and shdll be held to-

gether firmly, without significant con
means of two fine steel wires, of maxin
0,5 mm, to prevent air gaps between |3
testing.

The layers shall be arranged so that th
of the specimen centre thermocouple
material, not at an interface.

3.2.3 A 2 mm diameter hole shall be

pression, by
hum diameter
hyers, prior to

e hot junction
ies within the

made axially

in the top of the specimen to locate the hot junction

of the specimen thermocouple at t
centre of the specimen.

3.3 Conditioning of specimens

he geometric

The specimens shall be conditioned i

h a ventilated

311 Five specimens of the material shall be

tested.

3.1.2 The specimens shall be c&/iindrical and each
shall have a diameter of 45 _, mm, a height of
50 mm + 3 mm and a volume of 80 cm3 4+ 5 cm3.

oven maintained at 60 °C 4+ 5 °C, for

between 20 h

and 24 h, and cooled to ambient temperature in a
desiccator prior to testing. The mass of each speci-
men shall be determined to an accuracy of 0,1 g
prior to test in the furnace (see annex B,
clause B.8).

1) IMPORTANT NOTE - This standard method of test and its results should be used solely to describe the combustibility
or non-combustibility of a material in response to heat under controlled laboratory conditions. It should not by itself be used
for describing or appraising the fire hazard of materials under actual fire conditions or as a sole source on which a valid

assessment of hazard pertaining to combustibility can be based.
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4 Test apparatus?

4.1 General

411 All d
scription of

imensions given in the following de-
the test apparatus are nominal values,

unless tolerances are specified.

41.2 The

apparatus shall consist of a furnace

comprising essentially a refractory tube surrounded
by a heating coil and enclosed in an insulated sur-

round. A co
tached to t

shield to its

paratus is s

shall be eq

e base of the furnace and a draught
top. A typical arrangement for the ap-
hown in figure 1.

ipped with a specimen holder and a

41.3 The fr.rnace shall be mounted on a stand and

device for

furnace tubg.

nserting the specimen holder into the

41.4 Thermocouples shall be provided for meas-

uring the fu
in the centr
on the surfa

4.2 Furna

rnace temperature and the temperature
e of the specimen and the temperature
ce of the specimen.

ke, stand and draught shield

421 The flirnace tube shall be made of an alumina
refractory mjaterial as specified in table 1, of density

2800 kg/m3

+ 300 kg/m3 and shall be 150 mm

+ 1 mm high with an internal diameter of 75 mm

4.2.3 The furnace tube shall be fitted in the centre
of a 200 mm external diameter surround made of
insulating material, 150 mm in height and of 10 mm
wall thickness, and fitted with top and bottom plates

recessed internally to locate the ends of

the furnace

tube. The annular space between the tubes shall be
filled with magnesium oxide powder of bulk density

140 kg/m3 + 20 kg/m3.

4.2.4 To the underside of the furnace shall be at-

tached an open-ended
stabilizer 500 mm in length, and reducin
from 75 mm + 1 mm internal diameter. g
10 mm % 0,5 mm internal diameter(at
The stabilizer shall be manufactured
thick sheet steel and finished smooth on
The joint between the stabilizer and
shall be a close, airtightifit*and finish
internally. The upper half of the stabiliZ
insulated externally with” a 25 mm thi
mineral fibre insulating material having
conductivity of, 0{04 W/(m-K) + 0,01 W/
mean temperature of 20 °C.

cone-shaped

airflow
g uniformly
t the top to
he bottom.
from 1 mm
the inside.
he furnace
ed smooth
er shall be
ck layer of
a thermal
m-K) at a

as the ‘stabilizer cone shall be provide

at the top

4.2.,5 A draught shield made of the sajne material

of the/furnace. It shall be 50 mm high
internal diameter of 75 mm £ 1 mm. T
shield and its joint with the top of the fy
be finished smooth internally, and the e
be insulated with a 25 mm layer of ming
sulation having a thermal cond
0,04 W/(m-K) + 0,01 W/{(m-K) at a mean t

nd have an
he draught
rnace shall
terior shall
ral fibre in-
ictivity of
emperature

+ 1 mm and a wall thickness of 10 mm + 1 mm.Fhe of 20 °C.
overall waljl thickness, including the applied
;(:‘l’arﬁcrt‘g;yeffgzn%tcr)nﬁtam the electrical winding, 4.2.6 The assembly of the furnace, stapilizer cone
and draught shield shall be mounted on & firm stand
which shall be provided with a base gnd draught
Table 1| — Composition of the furnace tube screen attached to the stand to reduge draughts
refractory material around the bottom of the stabilizer [cone. The
. draught screen shall be approximately 560 mm high
Material Composition and the bottom of the stabilizer cone ghall be ap-
% (m/m) proximately 250 mm above the base plafe.
Alumina (AO,) >89 4.3 Specimen holder and insertion device
Silica and a]:mina (SiO,, Al,O,) > 98
Iron(1il) oxi (‘FGZOG\ < 045 4.31+—The apcu;nvcu hotder—shatt-be—=as apecified in
Titanium dioxide (TiO,) <025 figure 3, and shall be made of nickel/chromium or
Manganese oxide (Mn,O,) < 0,1 heat-resisting steel wire. A fine metal gauze tray of
Other trace oxides (sodium, potass- . heat-resisting steel shall be placed in the bottom of
ium, calcium and magnesium oxides) the balance t1hSe iolgder. The mass of the holder shall be
gx<g.

4,2.2 The furnace tube shall be provided with a
single winding of 80/20 nickel/chromium resistance

tape 3 mm

wide and 0,2 mm thick, and shall be

wound as specified in figure 2.

4.3.2 The specimen holder shall be capable of be-
ing suspended from the lower end of a tube of
stainless steel having an outside diameter of 6 mm

and a bore of 4 mm.

2) Working drawings of the test apparatus are available from the British Standards Institution, under reference BS

PD 6508.
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4.3.3 The specimen holder shall be provided with
a suitable insertion device for lowering it precisely
down the axis of the furnace tube without shock, so
that the specimen is located rigidly at the geometric
centre of the furnace during the test. The insertion
device shall consist of a metallic sliding rod moving
freely within a vertical guide fitted to the side of the
furnace (see figure 1).

4.4 Thermocouples

ISO 1182:1990(E)

5 Additional equipment

5.1 Voltage stabilizer

This shall be a single-phase automatic voltage
stabilizer with a nominal rating of not less than
1,5 kVA. It shall be capable of maintaining the accu-
racy of the output voitage within + 1 % of the rated
value from zero to full load.

4.41 Miperalnsutated stamiess steer sheathed
thermocouples shall be used, having an external di-
ameter | of 1,5 mm, with nickel/chromium
v. nickel/gluminium thermocouple elements of
0,3 mm njominal diameter. The junction shall be of
the insulgted type.

4.4.2 Alll new thermocouples shall be artificially
aged bdfore use to reduce reflectivity (see
annex B,|clause B.4).

443 The furnace thermocouple shall be located
with its hpt junction 10 mm + 0,5 mm from the tube
wall and jat a height corresponding to the mid-point
of the fupnace tube. The position of the thermo-
couple may be set using the locating guide illus-
trated in [figure 4, and the correct position shall be
maintaingd with the help of a guide attached to the
draught shield.

4.4.4 The specimen centre thermocouple shall be
positionefl so that its hot junction is located-'at the
geometri¢ centre of the specimen. This Shall be
achieved|by means of a 2 mm diameter hole in the
top of thel specimen (see 3.2.3 and figure 5).

4.45 The specimen surfacethermocouple shall be
positionedl so that its hot jungtion is in contact with
the specimen at mid-height/of the specimen at the
start of the test and ghall be located diametrically
opposite the furnace(thermocouple (see figure5).

4.46 The temperatures shall be recorded continu-
ously usiTg adevice as specified in 5.5.

9.2 Variable transformer

This shall be capable of handling 4
1,5 KVA and of regulating the voltag
zero to a maximum value @qual to th
voltage. The voltage output shall van
the range.

5.3 Electrical-input monitor

An ammeter) voltmeter or wattmeter]
vided to ‘énable rapid setting of the

maximum of
e output from
t of the input
linearly over

shall be pro-
furnace to ap-

proximately the operating temperaturg. Any of these

instruments shall be capable of meaj
elsof electrical power specified in 6.5

5.4 Power controller

This can be used as an alternative
stabilizer, variable transformer and ¢
monitor specified in 5.1,5.2 and 5.3. 1t

suring the lev-

o the voltage
lectrical input
shall be of the

type which incorporates phase-angle Iring and shall

be linked to a thyristor unit capabl
1,5 kVA. The maximum voltage shall
than 100 V and the current limit shall
give “100 % power” equivalent to
rating of the heater coil. The stability
controller shall be approximately
setpoint repeatability shall be + 19
output shall be linear over the setpoirn

5.5 Temperature indicator

of supplying
hot be greater
be adjusted to
the maximum
of the power
1 % and the
. The power
t range.

4.5 Test environment

451 The apparatus shall not be exposed to
draughts or any form of strong direct sunlight or ar-
tificial illumination which would adversely affect the
observation of flaming inside the furnace.

4.5.2 To facilitate observation of sustained flaming
and for the safety of the operators, it is advisable to
provide a mirror above the apparatus, positioned so
that it will not affect the test. A mirror 300 mm
square, at an angle of 30° to the horizontal, 1 m
above the furnace has been found suitable.

Thetemperature—indicator shall bea

zero current

device capable of continuously measuring the output
from the thermocouples to the nearest 1 °C or the
millivolt equivalent. It shall be capable of assimilat-
ing the incoming data and producing a permanent
record of this at intervals of not greater than 0,5 s.
A suitable instrument is either a digital device or a
multirange chart recorder with provision for opera-
tion with a suppressed zero signal, which includes
an operating range of 10 mV full scale deflection
with a “zero” of approximately 700 °C.

NOTE 1 Because the outputs of three thermocouples
are recorded during the procedure, a three-channel in-
strument or three separate indicators are required.
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5.6 Timing device

The timing device shall be capable of recording
elapsed time to the nearest second and shall be
accurate to within 1 s in 1 h.

5.7 Desiccator

This is used for storing the conditioned specimens
(see 3.3). The desiccator shall be of a size capable
of containing specimens for at least one working

6.6 Furnace wall temperature

6.6.1 When the furnace temperature is stabilized
as given in 6.5, measure the temperature of the fur-
nace wall using a contact thermocouple of the type
specified in 4.4.1 and the temperature indicator
specified in 5.5. Make measurements on three ver-
tical axes of the furnace wall such that the distances
separating each of the axes are the same. Record
the temperatures on each axis at a position corre-
sponding to the mid-point height of the furnace tube
and at positions both 30 mm above and 30 mm be-

day, for examplte-40-specimens—oras—teguired.

6 Setting|up procedure

6.1 Siting [of apparatus

Site the appjpratus so as to meet the requirements
of 4.5.1.

6.2 Specithen holder

Remove the| specimen holder (4.3) and its support
from the furpace (see 4.2).

6.3 Furnage thermocouple

The furnacel thermocouple shall be positioned as
specified in 4.4.3 and connected to the temperature
indicator (5.%), using compensating cables.

6.4 Electricity supply

Connect thel heating element of the furnace to the
voltage varigble transformer (5.2) and/the electrical
input monifor (5.3) (or the_power controller,
stabilizer, see 5.4) as shown_in_figure 6. Automatic
thermostatid control of the furface shall not be used
during testing.

NOTE 2 The heating<lement should draw a current of
between 9 A| and 19-A” at approximately 100 V under
steady state|conditions. In order not to overload the
winding, it ig recommended that the maximum current
does not ex 1A A new furnace tube should be
subjected to slow heating initially. A suitable procedure
has been found to be to increase the furnace temperature
in steps of approximately 200 °C, allowing 2 h heating at
each temperature.

6.5 Furnace stabilization

With the specimen and the insertion device holder
removed from the furnace, adjust the power input to
the furnace so that the average furnace tempera-
ture, as indicated by the furnace thermocouple (see
4.4), is stabilized for at least 10 min at 750 °C £ 5 °C
with a drift of not more than 2 °C in 10 min, and take
a continuous record.

low the mid-point height. This procedufe may be
conveniently achieved using a suitable thermo-
couple scanning device with the thermofouple and
insulating tubes in the positions specified in
figure 7. Particular attention shotld be paid to the
contact between thermoceuple and fufnace wall
which, if poor, will lead te-low temperature readings.
At each measurement.point the temperature re-
corded by the thermocouple shall be slable for at
least 5 min before @temperature reading is taken.

6.6.2 Calculate and record the arithmelic mean of
the temperature readings recorded in §.6.1 as the
averageé~furnace wall temperature; this shall be
835 °C>#4 10 °C and shall be maintained i this range
priexto the start of the test.

6.6.3 The procedure given in 6.6.1 to 6.6.2 shall be
carried out for a new furnace and wheneyver the fur-
nace tube, winding, insulation or powef supply is
replaced (see also annex B, claus¢ B.6, and
figure 8).

7 Test procedure

7.1 Procedure

7.1.1 The apparatus shall be as specified in 6.2 to
6.4.

7.1.2 Stabilize the furnace as specified |n 6.5.

7.1.3 Before starting the test, ascertd|

ample thal the stabilizer | ;
device is working smoothly and the specimen holder
exactly occupies the required position in the fur-
nace.

7.1.4 Insert one specimen prepared and condi-

tioned as specified in clause 3 into the specimen

holder (4.3) suspended on its support and ensure
that the thermocouples as specified in 4.4.4 and 4.4.5
are correctly positioned.

7.1.5 Place the specimen holder in the furnace in
the position specified in 4.3.3 taking not more than
5 s for this operation.
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7.1.6 Start the timing device (5.6) immediately fol-
lowing the insertion of the specimen into the fur-
nace.

7.1.7 Record the temperatures measured by both
the furnace and specimen thermocoupies (4.4)

throughout the test.

In some cases, the specimen centre thermocouple
provides no additional information and in such
cases it need not.be used (see annex B,
clause B.5). '

ISO 1182:1990(E)

a) the initial furnace tﬁermocouple temperature, T}
(initial);

b) the maximum furnace thermocouple tempera-
ture, T; (max.);

c) the final furnace thermocouple temperature, T}
{final);

d) the maximum specimen centre thermocouple
temperature, T, (max.);

7.1.8 Normally, carry out the test for a period of
30 min. if finai temperature equiiibrium, which is
achieved|when the temperature change as meas-
ured by 4 thermocouple does not exceed 2 °C over
a period |of 10 min, has been reached on all three
thermocouples at this time (30 min), the test shall
be stoppgd. However, if final temperature equilib-
rium has|not been reached on one or more of the
thermocouples at 30 min, continue the test, checking
for final emperature equilibrium at 5 min intervals
thereafter. Stop the test once equilibrium is estab-
lished on| all thermocouples and note the duration
of the test. Then remove the specimen from the fur-
nace. Th end of the test is at the end of the last

In accepting the equilibrium criteria, the speci-
thermocouple reading should be below that
ce thermocouple reading.

desiccatdr, weigh the specimen. Recover any char,
ash or ofher debris which breaks off.the specimen
and falls lown the tube either during or following the
test and fnclude this as a part of the unconsumed
specimer].

71.9 Af;rr cooling to ambient temperaturé in a

7.1.10 Test all five speecimens as given in 7.1.3 to
7.1.8.

7.2 Observations during test

7.21 Record the mass before and after test for

e) the final specimen centre thermocouple tem-
perature, T, (final);

f) the maximum specimen~surface |thermocouple
temperature, Tg (max.);

g) the final specimen, surface thermocouple tem-
perature, T (final)-:

8 Expression of results

8.1 "“Temperature rises

8.1.1 Calculate the temperature ris¢s, in degrees
Celsius, recorded by both the furnace and the spe-
cimen thermocouples for each specinjen as follows:
a) furnace  thermocouple temperature rise
ATy = Ty (max.) — Ty (final);

b) specimen centre thermocouple temperature rise
AT, = T (max.) — T (final);

c) specimen surface thermocouplel temperature
rise ATs = Ts (max.) — T (final);

where T (max.) is the peak temperatufe and 7 (final)
is the temperature at the end of the test.

8.1.2 Calculate and record the arithmetic mean for
the five specimens for the furnace pnd specimen
centre and surface temperature rises

any observations relating to the behawour of the
specimen during test.

7.2.2 Note the occurrence of any sustained flaming
and record the duration of such flaming. Sustained
flaming shall be taken as the continuous presence
of flames caused by the specimen lasting 5s or
longer (see annex B, clause B.9).

7.2.3 Record the following temperatures, in de-
grees Celsius, as measured by the appropriate
thermocouples, taking the final temperature as be-
ing that at the end of the test period (see 7.1.8):

8.2 Flaming

8.2.1 Note for each specimen the sum of the re-
corded durations of sustained flaming as specified
in 7.2.2.

8.2.2 Calculate and record the arithmetic mean of
the sustained flaming of the five specimens as the
“mean duration of sustained flaming”. This is ar-
rived at by taking the sum of all the recorded dur-
ations of flaming and dividing by five.
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8.3 Mass loss
Calculate and record the following mass loss:

a) the mass loss of each individual specimen in
each test, expressed as a percentage of the ini-
tial mass of the specimen;

b) the arithmetic mean of the mass loss of the five
specimens in each series of tests, expressed as
a percentage.

b) name and address of the sponsor;

c) name and address of the manufacturer/supplier;

d) date of the test;

e) a general description of the material tested, in-
cluding trade name (or other identification) and
its density, together with the form of construction

of the specimen;

f) the statement: “The test results relate only to the

9 Test report

The test report shall be as comprehensive as poss-
ible and shall quote the individual results as re-
quired by 7.9 for each specimen tested together with
calculated results as specified by clause 8. Any ob-
servations nmpade during the test and comments on
any difficultigs experienced during testing shall also
be given, together with the following:

a) name ang address of the testing laboratory;

betraviotr—ofthe—test—specimens efha material
under the particular conditions ofthg test; they
are not intended to be the sole(criterion for as-
sessing the potential fire hazard of the material
in use”;

g) reference to this International Standafd.

A suggested summary test report ig given in
annex C.
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Dimensions in millimetres
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Figure 1 — General arrangement of test apparatus
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Dimensions in millimetres
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Dimensions in millimetres
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Figure 4 — Locating guide
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Figure 6 — Layout of apparatus and additional equipment
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Annex A
(informative)

Criteria for evaluation

be able to assess materials in relation to

“combustibility” or “non-combustibility”, regulating

A1 The average furnace thermocouple tempera-
ture rise as calculated in 8.1.2 should not exceed

authoritieq

will need to define appropriate criteria

for accepjance. It-is obviously desirable that, in
general, when materials are assessed by a test in
an International Standard, every assessment should
be based jon the same criteria, unless very special
factors ex|st in a particular case. Unless a uniform

assessmenf
usefulnesg
will be s¢
further eva

t is adopted throughout the world, the
of the test in eliminating trade barriers
riously weakened. Therefore, following
luation and experience of this test, it is

intended tp make recommendations for the criteria

{o be used|

The recommended criteria will be issued

as a separfpte amendment and will take the following

form:

50 °C.

A.2 The mean duration of sustained flaming as
calculated in 8.2.2 should notrexceed 20 s.

A.3 The average mass. loss shoulg

not exceed

50 % of the average ariginal mass aftey cooling (see

annex B, B.7.1).

it will then be the responsibility of the regulating

authority to.décide which aspects of]
appropriateto particular usages.

the test are
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