Nissan Engineering Standard

Accelerated Aging Test Methods for Vulcanized
NES 9ing

Rubber

1. SCOPE
This Standard specifies a test method for measuring heat accelerated aging of vulcanized rubber.

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

2. DEFINITION OF TERMS
The definition of the main terms in this Standard are specified in NES M 0151.

3. CLASSIFICATION
This aging test of vulcanized rubber shall be classified into two types as shown below.

(1)  Air-heat accelerated aging test (Normal oven method)
(2)  Air-heat accelerated aging test (Test-tube method)

4. AIR-HEAT ACCELERATED AGING TEST (Normal oven method)

4.1 Objective

The Objective of this test is to investigate the aging effect of vulcanized rubber
oven aging tester, or a traditional oven, or equivalent, and measuring various properties(') such
as tensile strength, elongation at cut-off, tensile stress, hardness, etc., and then obtaining the

change of volumes thereof from the properties prior to the heating process, after heating the
vulcanized rubber in the temperature and duration as specified.

Note ('): The physical properties used for evaluating the aging effect should be determined in accordance with the
application. Unless otherwise specified, however, such physical properties shall be of an object of evalu-
ation as tensile strength, elongation at cut-off, tensile stress, hardness, etc.

4.2 Test equipment

As a test equipment, a Geer oven aging tester provided with an automatic temperature controller,
or equivalent, shall be used. The test chamber shall have a size where the specimens to be put

into the chamber shall be less than 10 % in volume, to that of the chamber, and located apart
mutually by 10 mm or more, and further capable of hanging at a position apart from the wall of the
chamber by 50 mm or more. The air in the chamber shall be capable of displacement at a rate of 3
to 10 cycle per hour. The temperature at each part of chamber interior shall be such that the
temperature of the specimens put in the chamber must be within the aging temperature range

specified in 4.4.1(4). It is recommended that the mean air speed in the chamber can be ensured at
0.5+0.1 m/s.

- Applicable Standards: JIS C 1602-1981 Thermocouples
JIS C 1802-1981 Electronic self-balancing recorders for industrial use

NES M 0151-1984 Glossary of Terms in Rubber Industry

NES M 0152-1995 Testing Methods for Flocked Interior Parts

NES M 0513-1995 Tensile Testing Methods for Vulcanized Rubber
NES M 0514-1995 Hardness Testing Methods for Vulcanized Rubber

JIS Z 8401 Rules for rounding off of numerical values
Reference Standards: JIS K 6257-1993 Accelerated aging test methods for vulcanized rubber
ISO 188: 1982 Rubber, vulcanized—Accelerated ageing or heat-resistance tests
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X1 “ xo
Ac = X 00 e (1)
XO
X,
Ag = X FO0 et (2)
XU
where, Ac: change ratio after aging vs. before aging (%) as to tensile strength, elongation at cut-off, and ten-
sile stress

Ag: residual ratio after aging vs. before aging (%) as to tensile strength, elongation at cut-off, and
tensile stress

Xo: tensile strength, elongation at cut-off, and tensile stress before aging

X;: tensile strength, elongation at cut-off, and tensile stress after aging

4.5.2 The change of hardness is calculated in accordance with the following formula (3).
AL = H  — Hg e e e (3)
where, A, change of hardness
H,: hardness before aging
H,: hardness after aging'
4.6 Summarization of test result

4.7

(1)

(2)
(3)
(4)
(9)
(6)

The test result shall be expressed using integers by processing through the following procedure:

Both before and after aging as to tensile strength, elongation at cut-off and tensile stress, obtain a
change ratio and a residual ratio from the measured values figured out with three, or more
specimens in accordance with the formula shown in 4.5.1, and then round off the numerical values

in accordance with JIS Z 8401. As for the hardness, the change of hardness which is calculated by
the formula 4.5.2 shall be expressed as an integer.

Report
The following test result items shall be recorded.

Change ratio and residual ratio of tensile strength, elongation at cut-off and tensile stress, includ-
ing the change of hardness

Shape and dimensions of specimen

Sampling and preparation methods of specimen
Number of specimen

Temperature and duration for aging

Other requirements
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The aging duration shall be in accordance with 4.4.1 (5).

The test temperature for aging tensile strength, elongation at cut-off, tensile stress, and hardness.
shall be specified in accordance with 23+ 2°C in principle.

Procedure

Heat up the specimens for aging, by hanging in the test-tube provided with air inlet and outlet
tubes, and then inserting the pieces into the heater controlled to ensure the predetermined
temperature in advance. To prevent the specimens from touching each other or the side walls,
ensure the number of the pieces for vertical hanging nearest to the test-tube are only 4, and the
specimens put into identical test-tubes shall be of identical compounds. At the test-tube and air
inlet/outlet tube, remove contamination before starting tests. After aging the specimens for the
specified duration, take them out from the test-tube, let them cool until reaching the test room
temperature. Then measure tensile strength, elongation at cut-off, tensile stress, and hardness
in accordance with NES M 0513 and NES M 0514 after 16 hours or later and within 6 days.

5.5 Caliculation

5.6

3.7

(1)

(2)
(3)
(4)
(5)
(6)

The calculation shall be specified in accordance with 4.5.

Summarization of test result
The summarization of the test result shall be in accordance with 4.6.

Report
The test result shall be recorded with the following items.

Change ratio and residual ratio of tensile strength, elongation, tensile stress, and change of
hardness

Shapes and dimensions of specimen
Sampling and preparation of specimen
Number of specimen

Aging temperature and duration

Other requirements
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