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Foreword

in raviewing mathod 10 the Committee responsible was
concamed to remove the snomalies in test results which
had manifested thamsalves during attempts to apply
method 10 to ol forms of coated fabrics. At the same
time » number of international methods of test were to
be considersd. Consequently, whilst msthod 10 (now
method 10A) of the last edition has been maintained,

it has also been extended in that crack propogation is now
mors clearly defined. The limitations of the test also have
been acknowledged,

Text deleted. Mathod 10B nollonger applies.

The provisions of method 10C fulfil the requirements of
IS0 4648 but additional information has bean included
concerning test instrument details as it was felt that the
information provided by ISO 4848, whilst accurate snd
unaimbiguous, was insufficiently detailed and suffered
from tha criticism that it did not make it explicit that
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The striking arm peeded to be positivaly driven if problems
associsted with the dissipstion of momentum of the
striking arm were to be avolded. Consequently the details
of the test instrument described in 150 4646 have been
supplementsd by additional data drawn from

BS 803 : Part A25. In so doing, however, the critaria set
cut in IS0 4846 have besn adhered to strictly, Method 10C
has been included as » mesns of assessing low temperature
impact performance in those cases whers method 10A is
found unsuitable due to the specimen configuration during
the test.

Fabrics coated with rubber or plastics are used in differant
applications requiring low temperature flaxing, and there-
fore no generad relationship batween these tests and service
performance can be pradicted.

Other low temperature test mathods include

BS EN 1876-1 : 1998 (bending test), which supersedes
method 10B, and BS EN 1876-2 : 1998 (impact test on
loop).

This Part of this standard supersedes mathod 10 of
BS 3424 : 1973,

Complisnce with » British Standard does not of itset!
confer immunity from legal obligations.
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1. Scope

| This Part of this British Standard describes two methods of
determnining the low temperature performance of coated
fabwics.
NOTE. The titles of the publications referred to in this stndard
ars listed on page 9.

2. Mathod 10A, Determination of cold crack

tempersture

2.1 Genersi, The cold crack temperature is not s sharply
defined temperaturs, and it is possible that the range of
temperstures over which cracking occurs in some propor-
tion of test specimens variss with different materials.

The cold crack temparaturs varies also with the rate of
folding, in that the quicker the {folding tha higher the
ternperature at which eracking occurs The apparatus used
in this test is designed to maks available sufficient kinetic
emgvmmnaﬂatioldinmem:peclmnbv impect
at a valocity of 2 m/s.
——An ackiition, the tast result is influsnced by the criterion
f cracking since, in the brosdest sense, cracking is anything

from 2 local erack in the surface of the coating not visible
1o tha naked eys, 1o one extending across the width of the
specimen and down to the fabric; it is essantial, thersfore,
to define the criterion of cracking in such » way as 10 give
the maximum raproducibility of the result.
NOTE. it ahouks be notec however that this method is only
conaidersd stitshie for those materials which can, at room
lemperature, be sasiy bent into the configuration required by the
st without damage 10 the specimen. For those materials which
mummmmmﬁumwmmam,uis
WMNMMMWCWBSEN 1876-1

| mybnppropdm.wwﬂhmlowvappmpﬂate.

The method is spplicable 1o coated fabrics having a thick-
ness not grester than spproximately 2 mm.

2.2 Principle, Conditionsd specimens are sxposed in 8

coolant to decreasing and incrassing temperatures sround

a datom temperature. At sach successive change in

temperaturs the folded specimens are impactad betwesn

» plunger and snvi! under defined conditions, after which

they sre exarnined visuslly for cracking. The temperature
_— at which cracking ocours is than determinaed.

13 Apperstus. The apparatus (see figure 1) comprises of
a vertical spring loaded plunger {A) terminating in a
mm(ﬂlmmnmil(mmmichﬂuloopod
tcn:p.dm(D)kphnd.Thlimlllndmlondofﬁu
plunwnimunmdhmmanoleoohdtoﬂnuppmpﬂlﬂ
tamperature.
norh.nhmwwuuummwwmmu
cwrbon dioxide,

The lower part (E) of the plunger consists of nylon or other
suitabls meterisl of low thermal conductivity snd the
hamrmer is of brass and 25 mm in diameter. A handte (F)

Is fitted to the upper and of tha plunger. The snvil is of
brass and of the same dismeter as the hammer. The surfaces
of both hammar and snwil are piane and parsiist snd
coincide when in contact. The total mass of the plunger
and hammaer is 0.46 kg.

The compression spring (G} which actuatss the plunger
has & rate of 2.7 2 0.1 N/mm and is so fitted that when
the hamwner ks raised from tha anvil there is 10 mm free
movement befors comprassion of the spring.

A trigger mechanism {H) s provided to hold the plunger
against the spring prassure in the position such that the
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hammer is 36 mm above the anvil. It is important that
the plunger moves freely in its housing IJ), and that the
trigger machanism does not impeda the movement of the
plunger when released. The plunger spring is in a relaxed
state when the apparatus is not in use.

The anvil is fixed to the basa of the coolant bath (K),
which is provided with 3 mechanical stirrer and a calibrated
partial immersion thormnomaeter.

The specimen holder {L) comprisss of a spring clip (M),
and means are provided for locating it in sccordance
with 2.7.

NOTE 2. Care should be sxercissd to snsure that the spring clip
dhvﬁmbﬂwhpﬂﬁuﬁnﬁﬂﬁcmﬂmh!no
hmmmmmmmnm-m.nwunuu

2.4 Preperation of test specimens. Twenty specimens: e
42 mm x § £ 0.6 mm shall be cut with the longer di i
in the transverss dirsction of the roll. The strips sheil be
evenly spaced from the full usable length and width of
the sample and not within 60 mm of the selvedge.

NOTE. Normally, spproximately 20 specimens are sufficient for
ssch dewrmination. However, depending upon the type of coated
Mumm.mmof:ﬂcﬁmmuk-dmh

tested befors the eold crack temparsture can ba determined, may
be iess than 20 or, in other cases, grester than 20. (See slsc 2.8.)

2.5 Conditioning of test specimens. immedistely prior
1o testing, condition the tost specimens in accordance
with method 4 {i.e. Part 2 of this standard).

2.6 Tima interval betwean manufacture and testing.

For alt purposss the minimum time batween manufacture
and testing shatl be st least 168 h.

NOTE. For svsluations intendad to be comparable the tests should,
2 for 3 possible, be conducted at the 3ame time interval after
manufacture.

2.7 Procsdure. Bend a test specimen into a pear-shaped
loop (ses tigure 1) spproximately 10 mm deep with the
facs coating autside and insert the ends 2 mm into the
ctip of the specimen holder.

NOTE 1. For doubla face costed fabrics sither or bath costed
surfaces may be svelusted.

Use a new spacimen for sach test. Adjust the coolant bath
to the desired temperaturs. Place the specimen over the
anwil 30 that the looped end Is over the centrs and the
fower side of the loop touching the anvil, After 15 15,
releass the plunger. Raise the plunger immediately,
withdraw the specimen and sxamine it.

For coated fabrics over 70 g/m?® and for costed fabrics with
an expanded layer in the coating, increass the immersion

. timato30t1s

The specimen is deemed to have falled If the specimen
cracks at the fold of the specimen loop with the crack or -
cracks extending through to the cloth and over more than -
half of the specimen width.

NOTE 2. Persistent cracking elsewhers suggerts that the method

Is not suitsble for the materisl under test,

Carry out preliminary tests to locats the approximate

cold crack tempersturs by testing specimans at succussively
reduced temperatures by intervals of 5 °C to 10 °C until

s spaciman fails. Allow the tamperature to rise and test

the specimens st 3 °C intervals until a specimen passes. -
The temperature 1 °C below this point is the approximate .
cold crack temperature. Record this approximate cold
crack temperature but discard these preliminary results

in future calculations.
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Using fresh test specimens begin the test at the
approximate cold crack temperature. If the specimen
passes, lower the temperature 1 °C for the next test.

If the specimen fails, raise the temperature 1 °C for the
next test. Continue testing until at each of two adjacent
temperatures at least five results have been obtained such
that at the higher ternperature there are more passes

than fails whilst at the lower temperature there are more
fails than passes. Raport this higher temperature as the
cold crack temperature.

2.8 Complimnce testing. For compliance testing purposes
where assessment of the coated fabric at a specific
temperature is required, test five test specimens at the
temperature specified in the product specification. If no
maore than two test specimens fail at the specified

BS 3424 : Part 8 : 1983

temperature, the coated fabric shall be deemed to pass,
unless the product specification stipulates that no failures
shall oecur.

2.9 Test report. The test report shall include the fotlowing
particulars:

(3} identification of the coated fabric:

{b) mass per unit area of the coated fabric;
{c) duration of the exposure period;

{d} surface(s) tested;

(e} the cold crack temperature, or, in the case of
compliance testing, the temperature at which the test
was conducted and the result, i.e. pass or fail:

(f} details of any deviations from the standard test
procedure,

) man
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Enlarged view of
specimen loop

Dimension is in mitlimetres.

Figure 1. Apparatus for determining cold crack temperature
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3. Method 10B. Low temperature bend test

3.1 General, This method specifies a means of determining
the ability of fabrics coated with rubber or plastics to resist
the effect of low temperature when subjacted to bending at
specified ternperatures after definite periods of exposure.

It is applicable to material with a thickness within the range
0.10 mm to 2.20 mm. For materiais of greater thickness
than this, modifications to the standard equipment are
necessary {see note 3 of 3.6).

3.2 Principle. Conditioned specimens are exposed in 2 cold
chamber for a specified time. The specimens are then
subjected to a bend test using an appropriate apparatus and
examined visually under low magnification.

3.3 Apparatus .

3.3.1 Cold chamber, in which the specimens are exposed to
low temperature and of sufficient size to contain the
bending instrument used for testing the specimens and to
permit the operation of the instrument without removal
from the cold chamber. It is capable of maintaining a
uniform atmosphere of cold air or any other suitable gas

at specified temperaturas to within a tolerance of + 1 °C.

3.3.2 Bending jig, for bending the specimens, as shown in
figures 2 and 3.

Mass tolerance and dimensions are as specified in figure 3.
3.3.3 Two glass plates, 126 mm x 175 mm X 3 mm.

3.3.4 Gloves, for handling specimens within the cold
cabinet and which are exposead to the same temperature
as the test specimens. A second pair of gloves at room
temperature shall be available for wearing within the cold
gloves as protection for the aperator.

3.4 Preparation of test spacimens. Three spacimens

25 mm x 100 mm shalt be cut with the langer dimension
in the longitudinal direction of the roll. The strips shall
be evenly spaced from the full usable length and width
of the sample and not within 50 mm of the salvedge.

3.5 Conditioning of test specimens. Immediately prior

to testing, condition the test specimens in accordance

with method 4 {i.e. Part 2 of this standard).

3.6 Procadurs. Place the three conditioned test specimans

between the glass plates. Place the glass plates with the test
~pecimens held in position, the bending jig and the cold

Joves in the cold chamber. Expose the spacimens for 4 h

10 the specified test temperature.

At the termination of the exposure period and white still
_in the test chamber, remove the test specimens from
between the glass plates, one at a time, {see note 2} and
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place in the bending jig with the flexing plate hald in the
open position by the trigger pin. In the case of substrates
coated on one side only, place the coated side away from
the mandrel.

NOTE 1. For double face coated fabrics either or bath surfaces
may be evalusted,

NOTE 2. CAUTION. It is assential that gloves be worn at all timeg
whan handling test spacimens prior to making the bend test.

As 500n as the test specimen is in position in the bending
jig, releasa the trigger and permit the flexing plate to make
a free fall.

NOTE 3. When materials greater than 2.2 mm in thickness are to
be tested it mey be necessary to increass tha mass of the steet
top bar G (see figure 3} and incraase the clearance between the
back plate and mandrel 10 enable the spacimen to be inserted.
In this case report the deviation in the test report.

Folid each test specimen through 180 > in the same
direction as the bend caused during the test and examing
each test specimen for fractures or cracks in their coating
under a rmagnification of x5.
3.7 Assessment of damage
3.7.1 Depth of crack. Grade the cracking, if any,
according to the foliowing five-part scale,
A — surface or finish crack not exposing any cellular,
middle layer or substrate.
B — cracking into but not through the middle tayer.
C — cracking through to the substrate or base fabric.
D — cracking completely through the material.
E — if there is no cracking, record ‘nit".
3.7.2 Number of cracks. Record the number of cracks of

greatest severity, up to 10. If there are more than 10,
record ‘over 10/,

3.7.3 Length of crack. Record the length in mm of the
longest crack of greatest severity.

3.8 Test report. The test report shall include the following
particulars;

(8} the thickness of the coated fabric measured in
accordance with method 26 of BS 3424 : 1973;

{b) the temperature at which the test pieces were tested;
{c} the duration of the exposure period; '

(d) the surface(s) testad;

(e} the depth of crack in accordance with the five-part
scale given in 3.7.1, the number of cracks and the length
of each crack in each specimen;

{#} details of any deviations from the standard test
procedure.



_STD.BSI BS 3y2u: PART B8-ENGL 1983 WR II:.EIIH:-‘i g734005 413 N
BS 3424 : Part 8 : 1983

Release

Test specimen
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Figure 2. Banding fig for coated fabrics
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4. Method 10C. Low temperature impact test

4.1 General. This method specifies a means of determining
the ability of fabrics coated with rubber or plastics to

resist the effect of impact at low temperatures. The method
is applicable to material with a thickness within the range
0.10 mm to 2.15 mm.

4.2 Principla. Conditioned specimens are immersed in the
cold chamber for a specified time. The specimens are then
subjected to an impact of controlled force and examined
visually under low magnification,

4.3 Apparatus

4.3.1 An insulated tank, containing test specimen clamps
capable of holding securely the test specimens in the form
of a cantilever beam and a striking arm, so designed that
its striking edge strikes the specimen at right angles to

the surface of the test specimen at a linear velocity of

1.8 m/s to 2.1 m/s, The striking arm maintains the velocity
of impact for a distance of at feast 6 mm after impact.

In order to maintain this velocity consistently within the
heat-transfer medium the striking arm is positively driven.
The striking edge of the striker arm has a radius of

1.6 £ 0.1 mm and is capable of being adjusted relative to
the face of the specimen clamp so that the point of impact
can be varied as indicated in table 1.

The specimen clamp and striker arm are immersed in the
heat-transfer medium, which can be any liquid medium
which remains fluid at the test temperature and which
does not appreciably affect the materials being tested.
NOTE 1. For this purpose it is recommended that methanal

be used.

A stirrer is provided to ensure thorough circulation of

the heat-transfer medium. Means are also provided of
controlling the temperature of the heat-transfer medium
to within £ 0.5 °C of the desired temperature, Automatic
regulation of the temparature of the liquid coolant can be
obtained by means of a system employing an externally
coolad tank connected to the test area with suitable tubing,
thermo-regulator, pump, electric immersion heater and
mercury switches.

The regulator, by alternatively actuating the pump and
heater through the mercury switches, controls the amount
of liquid coolant baing pumped to the test area as well

as the amount of heat from the heater. Manual temperature
control can be accomplished with powdered dry ice (solid
carbon dicxide) and an electric immersion heater.

A temperature measuring device in the form of a copper-
constantan thermocouple, fusion bonded at the junction
and constructed of wire 0.2 mm to 0.5 mm in diameter is
located as near the test specimen as possible and operates
in conjunction with a potentiometer.

NOTE 2. Provided it can be shown that there is close agreemant
with the temperature indicated by the specified thermocouple,

a thermomater may be used instead of the thermocouple as the
temperature measuring device. A schematic ilustration of
apparatus complying with these requirements is shown in figure 4,
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4.4 Preparation of test specimens. Five specimens

6.4 0.5 mm x 31.5 + 5 mm with the longer dimension
in the longitudinal direction of the roll. The strips shalt be
evenly spaced from the full usable length and width of the
sample and not within 50 mm of the selvedge.

4.5 Conditioning of test specimens. Condition test
specimens in accordance with method 4 (i.e. Part 2 of
this standard).

4.6 Time interval between manufacturing snd testing.
For all purposes the minimum time between manufacture
and testing shall be at ieast 16 h.

NOTE. For evaluations intended to be comparabla the tests should,
as far as possible, be conducted at tha same time interval after
manufacture,

4.7 Procedurs. Prepare the insulated tank and bring the
apparatus to the desired temperature. This can be accom-
plished by placing a suitable quantity of sotid carbon
dioxide in the tank and siowly adding the heat-transfer
medium until the tank is filled to within 50 mm of the
top of the tank.

Determine the thickness of each test specimen in accordance
with method 26 of BS 3424 : 1973,

When the heat-transfer medium is at the specified tempera-
ture, mount each test specimen in the specimen clamps in
accordance with figure 5 and table T and immerse for

3.0 + 0.5 min in the heat-transfer madium.

NOTE. For double face coated fabrics gither or both costed surfaces
may be evaluated,

After immersion for the time specified, record the
temperature indicated and deliver a single impact on
each test specimen.

Remove the test specimens from the tank and bend the test
specimens to an angle of 180 ° in the same direction as the
bend caused by impact, around a2 8 mm diameter mandrel.

Examine each test specimen under a magnification of x 5
for signs of fracture or cracking.

4.8 Test report. The test report shall include the following
particulars:

(a} identification of the coated fabric;
(b) temperature at which the test was eonducted;

{c) thickness of the coated fabric measured in
accordance with method 26 of BS 3424 : 1973;

{d) behaviour of individuat test specimens:;
(e) spead of striker at impact;

{f) details of any deviations from the standard test
procedure,



STD.BSI BS 3‘“2“8 PART 8-ENGL 1983 W lk24hb9
BS 3424 : Part 8 : 1983

Stirrer. Test specimen holder (raised)
Hinged
s oL "} trip— \\ Self-gjecting dog ctutch
Splined
haft
Counter weight ' o
. To constant
o ! ; : J| F2 ~speed motor
Striking arm — | |
Specimen - —J -
holder clamp
Thermomefer_—/a o _5
well -
Drain cockﬁ
—
hY
Drive engaging lever  Setf-ejecting
. _—— : og clutch
Counter weight Ejecting cam Thermometer
Stirrer: Test specimen/ Hinged trip To constant
holder clamp 11  |[speed motor
1 ———
L3
7 .
é
~ v
? -
Z ]
Striking arm”  Test specimen Drain cock Trip spring Ejecting cams

Side view - : Front view

Figure 4, Ulustration of test squipment for low tsmperature impact test
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Striking edge radius
1.6 0.1

/" (DRIGHA ¥

be evaluated

/ Test specimen

- See table 1 \Clmp

- -
25¢5 - & min _
Dimensions ars in milimetres.
—_ Fiumﬁ.lllmﬂondiuxupodﬁonofmlhrmmdmmdm
- '
=
|— Table 1. Clearance of striking srm
. and test specimen clamps
w
Thickness of Raquired clasrance
et spatimen
mm mm
18510 2.15 64203
1.05 to 1.64 5.7+ 03
0.55 to 1.04 52+03 ,
0.1010 0.54 481+ 0.3
Publications referred to

BS 90y Methods of testing vilcanized rubber
mmmmmmw

BS 3424¢% Methods of test for coated fabrics

BS 3424 Teating coatad tabrics

*Reforrad 1o in the foreword only,
11973 odition.
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