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INTERNATIONAL STANDARD

1ISO 4637-1979 (E)

Rubber-coated fabrics — Determination of rubber-to-
fabric adhesion — Direct tension method

1 Scople and field of application

This International Standard specifies a method for the deter-
mination of rubber-to-fabric adhesion under direct tension. Itis
only suitaljle when the material to be tested is substantially
uniform in [thickness and flat or sufficiently flexible to be main-
tained flatfunder light pressure. It is particularly suitable for
materials having a very thin rubber layer which are difficult to
test by strjpping or peeling methods. However it should be
noted thatl the results obtained by this method will not
necessarily| correlate with those obtained by a stripping test
such as thgt described in ISO/R 36, Determination of the adhe-
sion strendth of vulcanized rubbers to textile fabrics.

2 Refefences

ISO/R 468) Surface roughness.
ISO 2231, |Fabric coated with rubber or plastics — Standard
atmosphergs for conditioning and testing.

3 Pringiple

Bonding of metal cylinders, by means 0f a suitable adhesive,
onto oppoging faces of a test piece~ Measurement of the tensile
force necessary to cause separation of the rubber from the
fabric, thiq tensile force being-.applied along the axis of the
metal cylinders.

4 Apparatus,and material

4.1 Tengile_testing machine, having self-aligning jaws and

4.3 ‘“'Wet or dry” abrasive paper, 600 gr

4.4 Forceps, for handling the-fest piece.

4.5 Jig, to enable the cylinders to be aligngd during the pre-

paration of the test assembly. A suitable dev
made from any reaspnably rigid material is sh

ce which may be
bwn in the figure.

4.6 Weight,‘Having a mass of 1kg, of suitable form and

dimensions-for,applying an axial load to the

Cylinders.

4.7 <Ethyl cyanoacrylate adhesive, having a viscosity of 75

to (100 mPa-s measured at 25 °C, and a

minimum bond

strength to the metal to be used of 14 MPa, measured in direct

tension. The adhesive used for testing shall
face of the test piece and shall have no pen
upon it.

NOTE — An adhesive having a somewhat lower

bnly wet the sur-
btrating influence

pbond strength than

that specified may be suitable depending on the ruthber-to-fabric adhe-

sion of the material being tested. However, the
within the given limits.

5 Test piece

The test piece shall consist of a square of t
test, of lateral dimensions approximately 32

6 Conditioning of test pieces

The test pieces shall be conditioned for not
one of the standard laboratory atmosph
ISO 2231. The same conditions shall be use

ona-tact or anag ot
+ SO+

iscosity should be

he material under
mm.

less than 24 h in
bres specified in
H throughout any

a jaw separation rate of 50 £ 5 mm/min. The response time of
the force-measuring elements of the machine shall be such as
to record the maximum force within an accuracy of + 2 %
having regard to the time to failure, which is 1 to 2 s.

4.2 Two metal cylinders, = preferably aluminium,
25 + 0,5 mm in diameter and approximately 50 mm long, each
having at one end a means of attachment to the jaws of the
tensile testing machine. The other end of each cylinder shall be
accurately machined flat and perpendicular to the major axis.
The flatness of this end over the whole surface is of major im-
portance and the surface roughness of the cylinders, after
preparation as described in clause 7, shall have an arithmetical
mean deviation, R,, not greater than 0,80 um, when deter-
mined according to the M system of ISO/R 468.

of -t to it =
Ty —SERES O EStSH e R Ge a1t

7 Procedure

comparable.

WARNING — Suitable precautions should be taken to
avoid inhalation of trichloroethylene vapour which is

hazardous to health.

Degrease the metal cylinders by washing in

trichloroethylene

after which the test surfaces shall not be touched by hand.
Abrade the test surfaces of each cylinder by light lapping on the

abrasive paper supported on a flat surface suc

h as plate glass or

a surface plate, and then wipe the abraded surfaces with a

clean lint-free rag soaked in trichloroethylene
by gently dabbing on a pad of filter paper.

. Dry the cylinder
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ucglraac the test piece by Wlpulg with a clean lint-free rag
soaked in a 1 % (V/V) solution of ammonium hydroxide
(0 0,880 g/cm3) in acetone. Allow the test piece to dry in a
dust-free atmosphere at room temperature. During this and
subsequent operations, the test piece shall be handled only
with the forceps.

t
one of the cylinders and then gently supenmpose the other
cylinder onto the first so that the prepared faces are opposed.
Spread the adhesive uniformly over the surface by gentle and
rapid circular motion of the cylinders relative to each other. Im-

NOTE — The amount of adhesive used shouid be such that a small,
but not excessive, fillet of adhesive forms on the test piece around
each cylinder. If metals other than aluminium are used for the cylinder,
different methods of preparation may be desirable.

8 Expression of resuits

Express the result, as “force at failure’”” (under the specified
conditions), in kilonewtons, as the median of the test results on

five test nisces
P -

mediately separat¢ the cylinders to avoid bonding and place
one of them in thg jig with the prepared surface uppermost.
Apply two drops df adhesive to this surface, superimpose the
test piece and sprdad the adhesive uniformly by gentle rubbing
action of the test|piece on the cylinder. Apply two drops of
adhesive to the upper surface of the test piece, superimpose
the second cylinder and spread the adhesive by gentle rubbing
action of the cylinder. Align the two cylinders in the jig with the
test piece symmefrically placed. The time-lapse between the
first application of adhesive and the final alignment shall not ex-
ceed 90 s. Place the weight on top of the upper cylinder.
Carefully remove the assembly from the jig after a time of not

less than 5 min.

Allow the assembly to stand for 16 to 24 h in the standard
laboratory atmosplere before performing the measurement of
the tensile force.

After this period, darefully mount the assembly, maintained at
the standard labofatory temperature, in the tensile testing
rmachine, ensuring [proper alignment. Operate the machine at a
jaw separation rafe of 50 £ 5 mm/min until the assembly
breaks. Record thHe maximum force achieved, examine-the
separated test piege and note the mode of failure.

Discard as an unafceptable failure any test piece~which fails
within the adhesivd or at the adhesive interface with-the rubber
or metal, and carry out a repeat test. Carry out measurements
on additional test pjeces until five acceptable\failures have been
obtained.

The mode of failure shall be expressed as @an\approximate
percentage of the total bonded area of thé\five teft pieces,
using the following designations :

C = cohesive failure within the fubber;

RF = adhesive failure between the rubber and fabric.

9 Test report
The test report'shall include the following information :

a)  sample details : a full description of the samle and its
origin;
b) test method : a reference to this International|Standard

e. I1SO 4637,

c) test details : the standard laboratory temperature and
humidity used;

d) testresults : the value of the adhesion expres$ed in ac-
cordance with clause 8, together with a descriptipn of the
mode of failure in accordance with clause 8;

e) date of test.
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