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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 fommittees. Each member body interested in a subject for
which a téchnical committee has been established has the right to be
representgd on that committee. International organizations, govern-
mental and non-governmental, in liaison with ISO, also take part in the
work. 1SO| collaborates closely with the International Electrotechnical
Commissipn (IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees afe
circulated|to the member bodies for voting. Publication as an Inter- \
national Standard requires approval by at least 75% of the mémber
bodies casgting a vote.

international Standard 1SO 9773 was prepared by Technical'Committee
ISO/TC 61| Plastics.

Annex A df this International Standard is for informatian only.
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INTERNAT

IONAL STANDARD

ISO 9773:1990(E)

Plastics — Determination of burning behaviour of flexible
vertical specimens in contact with a small-flame ignition

source

1 Scope

1.1 This |
scale labor
the relative
thin and rg
posed to a
These sped
of ISO 1210
the applied

ternational Standard specifies a small-
tory screening procedure for comparing
burning behaviour of vertically oriented
latively flexible plastics specimens ex-
low-energy-level flame ignition source.
mens cannot be tested using method B
since they distort or shrink away from
flame source without igniting.

1.2 This npethod of test determines the afterflame

and afterglg

1.3 The
annex Ais
selection of
classificatia
applicable
mens,

NOTE1 Tq
nents, e.g. pl

w times of specimens.

classification system described in
intended for quality controland the pre-
component materials for'\products. The
n established by this.method of test is
bnly to the material- used for the speci-

st results are/infldenced by material compo-
gments, fillers, fire-retardant concentrations.

2 Normartive references

ISO 291:1977, Plastics ~\Standard atm
conditioning and testing:

pspheres for

ISO 1043-1:1987, Rlastics — Symbols — Rart 1. Basic

polymers and-their special characteristigs.

ISO 1210, Plastics — Determination
ing behaviour of horizontal and vertica
in contact with a small-flame ignition so

ISO 5725:1986, Precision of test methody

of the burn-
specimens
irce.

— Determi-

nation of repeatability and reproducibility for a stan-

dard test method by inter-laboratory tes

1ISO 10093:—2), Plastics — Fire tests —
nition sources.

S.

Btandard ig-

ASTM D 5025:1989, Standard specifications for a
laboratory burner used for small-scale Hurning tests

on plastic materials.

3 Definitions

For the purposes of this international S
following definitions apply.

tandard, the

3.1 afterflame: Persistence of flaming gf a material,

. The following standards contain provisions which,

l e pl—4 4 o idi o £1
UHUTT oSpTuLiitlu 1Tot LUTIUTUHUTES,  aliTl

source has been removed.

the ignition

through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All stan-
dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

1) To be published. (Revision of 1SO 1210:1982)
2) To be published.

3.2 afterflame time: The length of time for which a
material continues to flame, under specified test
conditions, after the ignition source has been re-
moved.

3.3 afterglow: Persistence of glowing of a material,
under specified test conditions, after cessation of


https://standardsiso.com/api/?name=1da8d0566eda8fe0fb4fa862a46020bb

ISO 9773:1990(E)

flaming or, if no flaming occurs, after removal of the
ignition source.

3.4 afterglow time: The time during which a mate-
rial continues to glow, under specified test condi-
tions, after cessation of flaming or, if no flaming
occurs, after the ignition source has been removed.

4 Principle

A test spemmen havmg a nearly cyhndncal form IS
supported

conditioning conditions shall be 7 days at 70 °C.
However, other oven conditioning times and tem-
peratures may be used if agreeable to all parties.

6 Apparatus and materials

6.1 Laboratory fume hood (cupboard), having an
internal volume of at least 0,5 m3. The enclosure
shall permit observation and shall be draught-free
while permitting normal thermal circulation of air
past the spemmen durmg burning. For safety and
his enclosure

exposed to
fied gas fla
men is ass§
afterglow ti

two successive appllcatlons ofa speci-
me. The burning behaviour of the speci-
ssed by measuring the afterflame and/or
me.

5 Significance of test

5.1 Tests
specified ir
value when
iour of diffe
processes
characteris

made on a material under the conditions
this standard can be of considerable
comparing the relative burning behav-
rent materials, controlling manufacturing
or assessing any change in burning
ics prior to, or during, use. The results

obtained from this method are dependent upon the

shape, orie
the conditig
ance undet

national St

htation and isolation of the specimen and
ns of ignition. Correlation with perform-
actual service conditions is not implied.

ndard shall not be used to describe’or

5.2 Resul{ obtained in accordance with this inter-

appraise th
material or
tions. Asssd
sideration

intensity of

the intensit

fire hazard presented by a particular
particular shape under actualfire condi-
ssment for fire hazard requires con-
of such factors as fuel—contribution,
burning (rate of heatrelease), products

of the flame source, orientation of ex-

of combus}on and environmental factors such as

posed mat

rial and ventilation’ conditions.

5.3 Burnin
method is
colour and

g behaviour as measured by this test
ffected-by such factors as the density,
nisotropy of the material and the thick-

ness of the |[specimen.

{which can be completely closed) befijted with an

evacuation device, such as an exhaus
move products of combustion, which m
However, it is important to bé-able to
device during the actual test\and to s
immediately after the testto remove t
of combustion.

NOTE 2
combustion is obviously important for th
these flame tests. For tests conducted by
when burning,is vigorous, enclosure sizes |¢
may not provide accurate results.

6.2 Laboratory burner, as sp
ASTM D 5025, or in ISO 10093 as ign
P/PF2, having a barrel length of 160 m
and an inside diameter of 9,5 mm + (
barrel shall not
attachment, such as a stabilizer.

be equipped with an

fan, to re-
y be toxic.
turn off the
art it again
he products

The amount*of oxygen availablp to support

b conduct of
this method
ss than 1 m3

cified in
tion source
m + 10 mm
,3mm. The
end-

6.3 Ring stand, with clamps or the eqdivalent, ad-

justable for positioning of the specimen,

6.4 Timing device, accurate to 1 s.

6.5 Measuring scale, graduated in millimetres.

6.6 A supply of technical-grade methane gas, with

regulator and meter for uniform gas flow.

NOTE 3
approx 37 MJ/m3 have been found to provig
sults.

Other gas mixtures having a hept content of

e similar re-

5.4 The effects on the burning behaviour of addi-
tives, deterioration and possible loss of volatile
components are measurable using this method. Re-
sults obtained using this method may serve for
comparing the relative performance of materials
and can be helpful in material assessment.

5.5 The burning behaviour of some plastics mate-
rials may change with time. It is accordingly advis-
able to make tests before and after oven
conditioning by an appropriate procedure that shall
be described in the test report. The preferred oven

6.7 Desiccator, confaining a suitable drying agent.

6.8 Conditioning room or chamber, capable of be-
ing maintained at 23 °C + 2 °C and a relative hu-
midity of (50 + 5) % as specified in ISO 291.

6.9 Micrometer, capable of being read to 0,002 mm.
from

6.10 Specimen ~mandrel form, made

12,7 mm 4+ 0,5 mm diameter rod.

6.11 Pressure-sensitive adhesive
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6.12 Nichrome wire®
6.13 Dry, absorbent surgical cotton

6.14 Air-circulating oven (minimum of five air
changes per hour), capable of being maintained at
70°C 4+ 1°C.

7 Specimens

7.1 All specimens shall be cut from a representa-
tive sampl i = ;
After any futting operation, care shall be taken to
remove al| dust and any particles from the surface;
cut edges phall have a smooth finish.

7.2 Standard specimens shall be 200 mm -+ 5 mm
long, 50 mm + 2 mm wide and a maximum of
0,1 mm thick. Measure the thickness of each to the
nearest 0,002 mm, and note the measurements.

ISO 9773:1990(E)

NOTE 4 Tests made on specimens of different thick-
nesses or density may not be comparable and tests made
in different directions of anisotropy or on different colours
may also not be comparable.

7.3 Specimens shall be prepared by marking a line
across the width of the specimen 125 mm from one
end (bottom) of the cut specimen, The longitudinal
axis of the specimen shall be wrapped tightly around
the longitudinal axis of the mandrel to form a lapped
cvlinder with the 125 mm_line exposed. The
overlapping portion of the specimen |shall be se-
cured within the upper 75 mm segment above the
125 mm mark and at the upper end of fthe tube with
pressure-sensitive adhesive tape. The mmandrel shall
then be removed.

NOTE 5 For stiff specimens, the pressuretsensitive tape
may be reinforced or replaced by Nichrome wire wound
around the top 75 mm.of the specimen (se¢ figure 1).

3) Nichrome is an example of a suitable product available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of this product.
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Spring clamp
M _______O T 1
D o -
Nichrome wire 1....;’
closure ~ H
sy 428 mn -
] mark
Lapped Unlopped
section section
] = |

a) Front view of specimen,
lapped at Lower end

7.4 A minimum of 20 specimens shall be prepared.
It is advisable to prepare additional specimens for
retest purpoges if necessary.

8 Conditipning

Unless othefwise required by the material specifi-
cations, conditioning and testing shall be carried out
under the following conditions:

Surglculy /< Surglcal cotton
’__.J::I.__' ’.__D__,

b} Slde view af specimen,
tapped at Lower end

Figare'1 — Specimen orientation

L

) Back view of specimen, not
lapped at lower end

8.3 All specimens shall be tested in a standard at-
mosphere at 23 °C 4 2 °C and (50 + 5)|% relative
humidity in accordance with ISO 291.

9 Test procedures

9.1 Clamp a specimen from the upper p mm of its

8.1 Two sets of five specimens shall be precondi-
tioned for at least 48h at 23°C+2°C and
{50 + 5) % relative humidity.

8.2 Two sets of five specimens shall be precondi-
tioned for 168 h at 70 °C + 1 °C and then cooled in
a desiccator for at least 4 h at room temperature.

tengthwith-thetongitudimataxis—verticat; by a heavy
spring clamp or other device, so that the upper end
of the tube is closed to prevent any chimney effects
during the test. The lower end of the specimen shall
be 300 mm above a horizontal layer of dry absorbent
surgical cotton (50 mm x 50 mm) thinned to a maxi-
mum uncompressed thickness of 6 mm (see
figure 2).



https://standardsiso.com/api/?name=1da8d0566eda8fe0fb4fa862a46020bb

ISO 9773:1990(E)

Dimensions in millimetres

TT

| Specimen

A

Burner — .

Z O\ 2

Surglcal cotton
; \ .

{ ] ( 2

50

Figure 2 — Application of flame

9.2 Adjusfl the burner to produce a blue flame tween the centre of the outlet of the bufner and the
20 mm + 1jmm high. The flame is obtained by ad- remaining portion of the specimen, ignoring any
justing the [supply and air ports of the burner until strings of molten material. After the application of
an approximately 20 mm yellow-tipped blue flame is the flame to the specimen for 3 s, immediately with-
produced. ificrease the air supply until the yellow tip draw the burner to a distance of at lgast 150 mm
just disapppars. The height of the flame shall be away from the specimen and simultanequsly use the
measured ggain and corrected if necessary. timing device to commence measurement, to the
nearest second, of the afterflame time ¢. Note ¢,.
9.3 Apply[the flame of the burper.Centrally to the NOTES
middle poipt of the bottom edge” of the unlapped
section (se¢ note 6) of the specimen so that the top 6 For specimens that flare and therefore are not lapped
of the burngr is 10 mm belowthat point of the lower at their lower end when suspended from thp pinched up-
end of the gpecimen, antd/maintain it at that distance per end, the longitudinal axis of the specimen material
for 3 s, moving the burher as necessary in response thus becomes the direction along which the flame is ap-
to any chdnges in\the length or position of the plied.

specimen ($ee note 7). If the specimen drips molten . . .

or flaming aterial during the flame application, tilt g For specimens which mave under the influence of the
the burner ptan angle of up to 45° and withdraw it urner flame, the use of a small indicator dtgtg:‘::;dfﬁ’l
just sufficiently from beneath the specimen to pre- in intaining 10 mmdistanc betwee the top of F:he
vent material from dropping into the barrel of the burner and the major portion of the specimen.

burner while maintaining the 10 mm spacing be- ;
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r—"//,__ Fixed stand
o]

Dimensions in millimetres

/-—— Specimen

/———— Indicator rod

Burner — |

-

9.4 When |afterflaming of the specimen ceases;
immediately place the flame of the burner again
under the gpecimen and maintain the burneriat a
distance of 10 mnf from the remaining portion-of the

specimen for 3 s while moving the burner clear of
- dropping mpterial as necessary as described in 9.3.
After this application of the flame {0 the specimen
for3s, i diately extinguish the-burner or remove
it to a distance of at least 150 mm from the specimen
and simuitdneously, using the\timing device, com-
mence measurement, to thie,nearest second, of the
afterflame fime ¢, and the-afterglow time ¢ of the
specimen. Note ¢, and’f;. Note also whether the
afterflame dr afterglow/ progresses up to the 125 mm
mark and whether the cotton pad below the speci-
men is ignifed by 'material dropping from the speci-
men.

—/

Figure 3 — Burner with optional-flame distance indicator

where
b is thfa total afterflame time|for the ith
specimen;
A is the first afterflame time;
1 is the second afterflame time

10.2 For each set of five specimens| from both
preconditioning treatments calculate the total set
afterflame time . using the equation

where i and ¢, are as defined above.

9.5 Repeat the procedure of 9.1 to 9.4 until at feast
5 specimens have been tested.

10 Expression of results

101 For each specimen, calculate the total
afterflame time using the equation

tfi= t1 + tz

(-]
11 Precision

11.1 The precision data were determined from an
inter-laboratory experiment conducted in 1986 in-
volving six laboratories, four materials and two rep-
licates. Each replicate was determined by averaging
the values of five measurements. The results were
analyzed using 1SO 5725 and are summarized in ta-
ble 1.
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Table 1 — Precision data

st p ‘ Time (s)
age arameter FEPY) PIN PET! PVF1)
Average 0 0,3 23 6,0
After first flame application Repeatability 0 1,2 1,8 12,3
Reproducibility 0 1.8 2,5 12,2
Average 0 0 2.1 7.2
After second flame application n S a a no
" l\c’lcalaulllly A\ v oy 10,8
plus glowing
Reproducibility 0 0 37 14,3

1) Symbols for plastics materials are defined in ISO 1043-1.

11.2 The {difference between two averages deter-
mined from five specimens using identical test ma-
terial by gne analyst using the same apparatus
within a shprt time-interval will exceed the repeat-
ability shown in table 1 not more than once in 20
cases on ayerage in the normal and correct opera-
tion of the method.

11.3 The gifference between two independent av-
erages determined from five specimens by two op-
erators wotlking in different laboratories on identical
test materipl will exceed the reproducibility shown
in table 1 n¢t more than once in 20 cases on average
in the normal and correct operation of the method.

11.4 The {wo averages determined from five-spec-
imens are 1o be considered suspect and not equiv-
alent if they differ by more than the repeatability or
reproducibifity shown in table 1. Any judgment per
sub-clause [11.2 or 11.3 would have an(approximately
95 % (0,95)| probability of being correct.

NOTE8 Tgble1 is only intended'to)present a meaningful
way of consiflering the approxitmate precision of this test
method for & range of materials. These data should not
be rigorously applied to aéceptance or rejection of mate-
rial, as they|are specific\to the inter-laboratory test and
may not be representative of other lots, conditions, ma-

12 Test report

b)

d)

e)

the direction of any anisotropy relati
specimen dimensions)

the conditioning.treatment;

any prior~treatment before testing
cutting,drimming and conditioning;

fullkidentification of the tested prody
thé manufacturer’s name, number o

the gas used for the burner;

the name and location of the testing
the date of the test;

the individual test values, including:
1) specimen number (i),

2) specimen thickness,

3) first afterflame time (¢,),

4) second afterflame time (4,),

5) total afterflame time (¢,

6) total set afterflame time ().

e to the test

other than

ct, including
[ code;

facilities;

The test report shall include the following informa-
tion:

a) a reference to this International Standard;

7) afterglow time after second flame application

(%),

8) whether there was afterflame or afterglow up

to the 125 mm mark,

9) whether the cotton indicator pad

was ignited.
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