Nissan Engineering Standard

NES Adhesion Testing Methods for Vulcanized Rubber M 1295508

1. SCOPE

This Standard specifies testing methods for measuring peeling strength of vulcanized rubber from
textile fabric and adhesion strength to metal.

Remarks: In this Standard, units or numerical values given in bracket { } are based on the conventional
unit system, and are appended for informative reference.

2. DEFINITION OF TERMS

Definition of the main terms used in this Standard are based on NES M 0151, unless otherwise
specified as follows.

(1) Peeling strength

When peeling specimens of non-vulcanized rubber adhered to textile fabric or to metal at a fixed

speed, the value made from peeling force divided by the width of specimen.
(2) Adhesion strength

By extending, in a fixed speed, specimen of non-vulcanized rubber and metal adhered by
vulcanization, the value made from tensile force divided by the sectional area of specimen.

3. CLASSIFICATION OF TEST
There are three types of adhesion tests for vulcanized rubber.

(1) Peeling test of textile fabric and vulcanized rubber
(2) 90-degree peeling test of metal piece and vulcanized rubber
(3) Adhesion test of two metal plates in paraliel

4. PEELING TEST OF TEXTILE FABRIC AND VULCANIZED RUBBER

4.1 Objective

This test shall be performed to measure the peeling strength between textile fabric layers adhered
to vulcanized rubber, or vulcanized rubber layer and textile fabric layer.

Remarks: This method is applicable only to close to flat or cylindrical surfaces like tires, belts or hoses,
and not applicable to sharply bending surfaces, with angles or irregular shapes.

4.2 Test equipment

4.21 Test equipment
Test equipment shall conform to JIS B 7721 in principle.

~Applicable Standards: JIS B 7721-1991 Tensile testing machines

M

JIS G 3101-1987 Rolled steel for general structure
NES M 0151-1984 Glossary of Terms in Rubber Industry
NES M 0512-1995 Testing Methods for Flocked Interior Parts

JIS Z 8401-1961 Rules for rounding off of numerical values

Reference Standards: JIS K 6256-1993 Adhesion testing methods for vulcanized rubber
ISO 36: 1985 Rubber, vulcanized—Determination of adhesion to textile fabric
1ISO 813: 1986 Rubber, vulcanized—Determination of adhesion to metai-One-

plate method

ISO 814: 1986 Rubber, vuicanized—Determination of adhesion to metal-Two-
plate method

1ISO 6133: 1981 Rubber and plastics—Analysis of multi-peak traces obtained in
determinations of tear strength and adhesion strength
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4.4.2
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Procedure method

Before setting a specimen to the grip ends, peel one end of specimen’s B layer so that the
peeling strength is applied evenly. As figure 2 shows, make an angle between A and B layers of
a narrow paper tablet shape specimen about 180°. Set a ring shape specimen to a cylinder made
of wood or other materials and make the outer diameter 10 to 30 % smaller than the inside

diameter of the specimen. Set the A layer to the upper grip end so that the cylinder can rotate

freely and its rotational axis is perpendicular to the peeling strength. Set the edge of the B layer
to the lower grip end. The peeling length of the narrow paper tablet shape specimen shall be 100
mm or longer. The peeling length of the ring shape specimen shall be long enough to measure

its peeling strength. Peeling force and separated distance to be recorded by plotting the curve.
And from this graph, peeling strength is obtained as a mean value.

Remarks: When a tear in the rubber is made instead of peeling during test, after making a cut with a

cutter, the test should be continued. In this case, measurement value at tear of rubber should

be excluded.
Figure 1 Peeled specimen
Ring shape Narrow paper tablet shape
Layer to be separated (Layer A)
Layer to separate (Layer B)
Figure 2 Quality of peeling condition
L.ayer A Layer B . Layer A Layer B

4 — <P Tensile axis «f-—

Separating position

OK

4.5 Calculation
Peeling strength shall be calculated by the following formula (1).

Where,

Fe

TF T retittttiettetcinirerrereierecestiies e et eereratatarrt e, aa bt e n ot en ra e e e o n e e e n e oo e eee e s e s (1)

Te: Peeling strength (N/mm) {kgf/cm}
Fe: Peeling force (N) {kgf}

b: Width of specimen (mm) {cm}
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Figure 3 Shapes and dimension of specimens
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5.3.2 Preparation of specimen
Preparation of the specimen shall be based on the following.

(1) At the space except for adhesive surface of specimen of 25 x 25 mm, cellophane paper or mold

release paper should be inserted between metal plate and non-vulcanized rubber to prevent them
from adhering to each other.

(2) When cutting non-vulcanized rubber sheet of 8 mm thickness into the size of vulcanization mold,
press non-vulcanized rubber firmly on metal plate.

(3) An example of vulcanizing mold is shown in Figure 4, and internal dimensions of vulcanizing mold
should be 125 mm on direction of vertical axis of metal plate and 7.50+0.05 mm in depth, and on
direction of horizontal axis should be selected properly by the number of specimens.

(4) When releasing specimen from vulcanizing mold after vulcanization, care must be taken not to
apply any kind of force to the adhesive surface before cooling.

(5) After standing in test room for 16 hours, by cutter or appropriate cutting device, each specimen
shall be separated and swelled-out-rubber on metal piece edge of both sides shall be removed.

Remarks: Adhesive surface of metal piece or non-vulcanized rubber shall be kept clean before
vulcanization, thus extra care shall be taken not to left them get dirty with dust or water drops.

Figure 4 An example of vulcanizing moid of specimen
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5.6 Summarization of test result
Summarization of test result shall be as follows.

(1) Peeling strength
Peeling strength should be indicated by an average score obtained from four specimens and
rounded off in integral number according to JIS Z 8401.

And for each specimen, type of peeling damage and its proportion (%) shall also be recorded as
follows.

(2) Type of peeling damage and indication

(a) Damage of rubber layer (symbol R)

(b) Damage between rubber portion and adhesive agent (symbol RC)
(c) Damage between adhesive agents (symbol CP)

(d) Damage between metal and adhesive agent (symbol M)

5.7 Record
The following items shall be recorded in test results.

(1)  Peeling strength, and types and proportion of peeling damage
(2) Shapes and dimensions of specimen

(3) Method of sampiing and preparation of specimen

(4) Number of specimens

(5) Other requirements

6. ADHESION TEST BY TWO METAL PLATES IN PARALLEL

6.1 Objective
This test is conducted to measure the adhesive strength of two metal plates in parallel adhered to
by vulcanization.

6.2 Test equipment
Test equipment shall be according to 5.2 in principle.

6.3 Specimen

6.3.1 Shapes and sizes of specimen
Specimen shall consist of vulcanized rubber piece and 2 metal plates. Size of vulcanized rubber
shall be cylindrical shape of 35 to 40 mm diameter with 3.0+0.1 mm in thickness, and
upper/lower round surface of vulcanized rubber shall be adhered to metal plates of more than 9

mm thickness. Metal plate diameter shall be smaller than that of vulcanized rubber piece by
approx. 0.08 mm.

Adhering surface of metal plate to rubber shall be fiat and smooth, and after adhesion to rubber,
both surfaces shall be in parallel. An example of typical specimen is shown in Figure 6.

Figure 6 An example of typical specimen
Unit: mm
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