Nissan Engineering Standard

Ozone Deterioration Testing Methods for M 0507
Vulcanized Rubber 1995

1. SCOPE

This Standard specifies the testing methods that measure the ozone deterioration of the vulcanized
rubber parts used for automobiles.

Remarks: In this Standard the units and numerical values given in { 1} are based on the conventional

unit system and appended for informative reference.

2. DEFINITION OF TERMS

The definitions of the main terms used in this Standard, unless otherwise specified in NES M 0151,
are as follows.

(1)

(2)

(3)

(4)

Critical strain

The maximum tensile strain at which cracks do not occur when a test piece has been exposed for

the prescribed time of the test in an atmosphere with the prescribed concentration of ozone at the
prescribed temperature.

Limiting strain | |

The maximum tensile strain in the case where the time required for cracks to occur in a test piece
Is conspicuously long and, moreover, where that time of occurrence is not able to be predicted.
Static ozone deterioration test

A test that evaluates the cracking situation, the time until the occurrence of cracking or the max-
imum tensile strain that does not cause cracking when a test piece, to which a static tensile strain

has been imparted, is exposed in air containing an artificially generated low concentration of
ozone.

Dynamic ozone deterioration test
A test that evaluates the cracking situation or the time until the occurrence of cracking when a

test piece, to which a dynamic strain has been imparted, is exposed in air containing an artifi-
cially generated low concentration of ozone.

3. CLASSIFICATION OF TESTS
The vulcanized rubber ozone tests shall be classified into the following three types.

(1)

(2)

(3)

Static ozone deterioration test
Dynamic ozone deterioration test tensile method
Dynamic ozone deterioration test belt rotation method

4. STATIC OZONE DETERIORATION TEST

4.1

4.2

Objective
This test is carried out in order to measure ozone deterioration in a situation in which the
prescribed vulcanized rubber static tensile strain is applied.

Test equipment

The test equipment consists of a test chamber, ozone generating equipment, ozone concentration
adjusting equipment and a stretching jig.

Applicable and Reference Standards: See page 19.
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or air ('), by changing the flow of the oxygen or air and the voltage, or the frequency, supplied to
the generator.
Pollutants that are liable to influence ozone concentration or cracking must be removed by means

of activated charcoal, or another appropriate filter material, for air intake brought from outside of
the chamber.

Note (’): The use of oxygen is recommended.

4.2.3

4.2.4

Ozone concentration adjusting equipment

Ozone concentration adjusting equipment that adjusts manually or automatically is used, but
automatic adjustment is recommended. The equipment must be able to maintain the prescribed
ozone concentration when a test piece is in the test chamber.

Further, air that contains a concentration of ozone that is higher than the test concentration must
not be put into the test chamber. In the case of opening and closing the window of the test

chamber in order to replace or inspect a test piece, it must be able to recover the prescribed
ozone concentration within 30 minutes. |

Stretching jig

The stretching jig is used to stretch a test piece up to the established length ratio. When set up
in the chamber, it must be able to support a test piece in a position parallel to the direction of
the tlow of the air containing ozone and the length direction of the test piece.

4.3 Ozone concentration measurement method and conflrmation

4.3.1

(1)

(a)
(b}

(2)

(a)

4.3.2

Ozone concentration measurement method

There is a manual type and an automatic type of ozone concentration measurement method and,

further, there are the following two types of each. Each measurement method shall conform to
the Attachment.

Manual type ozone concentration measurement method

Ozone concentration measurement method using the constant-current electrolysis method
Ozone concentration measurement method using a counter current type absorber

Automatic type ozone concentration measurement method

Ozone concentration measurement method by means of the coulomb method

Confirmation of the ozone concentration

Confirmation of the ozone concentration, when using the manual type, must be carried out at
least once a week min. When using the automatic type, confirmation of the ozone concentration

must be carried out by means of the manual type ozone concentration measurement method at
least once a month min.

44 Test piece

4.4.1

(1)
(2)
(3)

(4)

The shape and dimensions of the test piece
The shape and dimensions of the test piece, in principle, are as follows.

In the long and narrow shape it is a flat surface about 60 mm long, about 10 mm wide and 2.0+0.2
mm thick.

In the long and narrow shape it is a flat surface about 100 mm long, about 25 mm wide and 2.0 + 0.2
mm thick.

In the dumbbell shape, there is dumbbell shape number 1 specified by fig.1 and Table 1 of the
NES M 0513 (Shape and dimensions of the test piece) of a parallel part length of 40 mm, a paral-
lel part width of 10 mm and a parallel part thickness of 2.0+ 0.2 mm.

In the letter-l shape, it is flat with a parallel part length of 50 mm, a parallel part width of 5 mm
and a parallel part thickness of 2.0+0.2 mm. (Refer to Figure 1.)
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(4)

(5)

(6)
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The test temperature, in principle, shall be specified as 40 +2°C. When it is expected that the
environment in which the product will be used is, for example, a temperature in the vicinity of 23°C
and 30°C, it is acceptable to carry it out at a test temperature of 23+2°C and 30+ 2°C, etc. In this
case, the there will be differences from the test results at 40 + 2°C.

The test humidity, in principle, is regarded as a relative humidity of 65 % maximum. However, for

ones that are used under multiple humidity conditions, carrying it out under a relative humidity of
80 to 90 % is recommended.

The ozone concentration, in principle, shall be 80+ 5 pphm.

Further, carrying it out under other appropriate concentrations, such as 2545 pphm, 50+ 5 pphm,

100+ 10 pphm and 200420 pphm, depending upon the ozone resistance and the use conditions
of the sample, is also acceptable.

Remarks: 1. Even if the test piece is exposed at an ozone concentration according to a constant pphm

(7)

(8)

unit, because the changes in the air pressure exert an influence on the ozone
concentration, then in order to carry out a test based on a constant ozone partial pressure,
it is acceptable to express the ozone concentration at that partial pressure, namely, in
units of millipascals (mPa).

2. At standard air pressure and temperature conditions (101 kPa {1.03 kgf/cm}, 0°C), a con-
centration of 1pphm is equivalent to a partial pressure of 1.01 mPa {1.03 x 102 kgt/cm?}.

For the tensile strain, bench marks are affixed on the test piece at intervals of 20 mm or 40 mm,
and the strain is applied by means of the stretching jig of 4.2.4 with (20+2) % regarded as
standard, and, depending upon the ozone resistance and use conditions of the sample, carrying

it out at other appropriate strains, such as (5+1) %, (10£1) %, (15+2) %, (30+2) %, (40+2) %,
(50+2) %, (60+2) % and (80+2) %, is also acceptable.

The test time, in principle, is selected from among the following.
2 hours, 4 hours, 6 hours, 8 hours, 16 hours, 24 hours, 4_8 I_]ours, ?igours, 96 hours and 168 hours

b,

gl st AR

Remarks: It is also acceptable to carry out (1) - (8) under other conditions, accordlng to the use condi-

4.5.2

(1)
(2)

tions of the product, and in that case that reason shall be given

Procedure method
The procedure shall be as follows.

Adjust the test chamber to a prescribed ozone concentration and test temperature.

Attach the test piece to the stretching jig, apply to the test piece one of the prescribed tensile

strains set forth in (3), put this into the sealed black box and stand in the standard conditions of
the test room 20 to 96 hours at room temperature.

Remarks: The mutual contact of rubber with different compositions must be avoided because gives rise

(3)
(a)

(b)
(c)

to a switch over of the additives, such as the ozone deterioration prevention agent, which leads
to the danger of exerting an influence on the generation of ozone cracks. For this reason it

would be effective to insert aluminum foil or other appropriate material between the test
pieces.

There are the following three types of tensile strains inflicted on a test piece.

Cracking condition Observation method

One type of strain is inflicted on a test piece. Particularly, when there are no regulations it is
regarded as 20%.

Method of measuring the time cracking occurs

Different tensile strains are, respectively, applied to multiple testing pieces.
Method of measuring critical strain and limiting strain

Four or more types of tensile strains are applied to multiple test pieces.

Remarks: Since the vicinity of the part that grasps the equipment that imparts the tensile strain and the

part on the edge of the test piece, particularly, are easily affected by ozone, it is acceptable

to attach stretching jig either by applying a toluene solution, such as chlorosulfonated poly-
ethylene and ethylene propylene rubber, and causing a film to form, or by pinching the test
piece with the appropriate sponge rubber.
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Figure 2 Cracking Condition
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4.6 Summarization of the test result

(a)

(b)

(C)

The result of a test shall be summarized by any of the following three methods, depending upon
the applied force of the tensile strain employed in 4.5.2 (3).

When applying the cracking condition observation method

In principle, the cracking condition of the three test pieces is observed and each is recorded along
with the test time by means of Table 1 and Figure 2.

When applying the crack generating time measurement method
For each strain condition, in principle for three test pieces, in addition to recording the time that

cracks are first observed, the condition of the cracks at that time is recorded according to Table
1 and Figure 2.

When applying the critical strain and limit strain measurement method
After the prescribed test time, the maximum tensile strain at which cracks are not observed and

the minimum tensile strain at which cracks are observed shall be recorded and expressed as the
range of the critical strain. If possible, the limit strain is also measured.

Remarks: Besides measuring the critical strain and limit strain, there is another measuring method using

Reference figure 2.
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Ozone concentration adjusting equipment
The ozone concentration adjusting equipment shall be in accordance with 4.2.3.

Tensile equipment

The tensile equipment is composed of a mechanism that has a pair of fittings that grip the test
piece at the top and at the bottom, with one end of it fixed and another end that moves (4) up and
down. The direction of the reciprocating motion is the same direction as the flow of the air that
contains ozone and the upper and lower gripping fittings move in paralle! on the same plane
surface. Moreover, because there is no strain condition at the shortest gripping fitting interval (O
strain), the tensile equipment must be able to apply the highest prescribed tensile strain at the

longest grip fitting interval. The speed of the reciprocating motion, in principle, is regarded as
being 30+ 1.5 times every minute.

Note (%): A motion that describes a sine curve by means of a cam, etc., is recommended.

9.3 Measurement and confirmation of the ozone concentration

Measurement and confirmation of the ozone concentration shall be according to 4.3.

54 Test piece

5.4.1

54.2

5.4.3

5.4.4

5.4.5
5.4.6

Shape and dimensions of the test piece
The shape and dimensions of the test piece shall be in accordance with 4.4 1.

The sampling and preparation of a test piece
The sampling and preparation of the test piece, in principle, is according to NES M 0512.

Number of test pieces
In principle there shall be three (3) test pieces.

Measurement of the thickness and width of the test piece
The measurement of the thickness and width of the test piece shall be in accordance with 4.4.4.

The bench mark for the measurement of tensile strain shall be in accordance with 4.4.5.

Selection of test piece
The selection of the test piece shall be in accordance with 4.4.6.

5.5 Test method

5.5.1

(1)
(2)
(3)

(4)
(9)
(6)
(7)

(8)

Test conditions
The test conditions shall be specified as the following.

The standard condition of the test room shall be in accordance with NES M 0512.
Storage of the sample and test piece shall be in accordance with NES M 0512.

The standard condition of the test piece, uniess otherwise specified in accordance with NES M
0512, shall be in accordance with 4.5.1(3).

The test temperature shall be in accordance with 4.5.1 (4).

The test humidity shall be in accordance with 4.5.1 (5).

The ozone concentration shall be in accordance with 4.5.1. (6).

For the tensile strain, bench marks with intervals of 20 mm or 40 mm are affixed on the test piece
and the maximum tensile strain when a dynamic test is performed, shall be selected from among
the following:

(9x1) %, (10£1) %, (15121 Y%, (20£2) %, (30+2) %, unless otherwise specifically specified,
(10+1) % shall be used.

The test time, in principle, shall be selected from among the following:

2 hours, 4 hours, 6 hours, 8 hours, 16 hours, 24 hours, 36 hours, 48 hours, 72 hours, 96 hours, 168
hours

Remarks: It is also acceptable to carry out (1) - (8) under other conditions, corresponding to the use

5.5.2

conditions of the product, and in that case that reason shall be given.

Procedure method
The procedure shall be carried out as follows.
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(6) Test temperature (°C) and test humidity (% RH)

(7)  Ozone concentration measurement method and ozone concentration (Pphm)
(8) Tensile strain

(9) Test time

(10) Procedure method (record whether it is the continuous method or the intermittent method)
(11) Test result

(12) Other requirement

— 11 —

Documents


http://www.avadocuments.com/doc/nissan-nes-m-0507-1995
http://www.avadocuments.com/doc/nissan-nes-m-0507-1995

