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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards bodies (ISO member bodies). The work of preparing International 
Standards is normally carried out through ISO technical committees. Esch member 
body interested in a subject for which a technical committee has been established has 
the right to be represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. They are approved in accordance with ISO procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard ISO 6914 was prepared by Technical Committee ISO/TC 45, 
Rubber and rubber products. 

@ International Organkation for Standardization, 1985 0 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 6914-1985 (E) 

Rubber, vulcanized - Determination of ageing 
characteristics by measurement of stress at a 
given elongation 

0 Introduction 

The stress in a rubber test piece at a given elongation changes 
with time as a result of a combination of simultaneous physical 
and Chemical processes. Chemical processes predominate in 
the case of thin test pieces exposed to an atmosphere contain- 
ing Oxygen at an elevated temperature for relatively long 
periods of time. Thus, the ageing characteristics of the rubber 
vulcanizate may be determined by measurement of the Change 
of stress in a thin test piece deformed in tension after periods of 
exposure under such conditions. 

Any new networks formed as a result of Cross-linking reactions 
are considered to be in equilibrium at the test strain with the 
main network and therefore do not impose any new Stresses 
(sec note 2). 

Under intermittent strain conditions, the decay of stress pro- 
vides a measure of the net effect of both degradative scission 
and Cross-linking reactions. 

There are two variants of the technique. Measurements of 
stress may be made under either 

The validity of the methods described in this International Stan- 
dard depends on the uniformity of degradation in the rubber. 
For this reason, the thickness of the test pieces used is 1,0 mm 
to minimize the effect of Oxygen diffusion on ageing. 

a) continuous strain conditions, or 

b) intermittent strain conditions. 

The Change in stress may be directly of interest, but the relative 
resistance of rubbers to ageing will depend on the properties 
being measured or required by the application. 

In the case of a), continuous strain conditions, the test piece is 
held in extension throughout the ageing period in the oven. In 
the case of b), intermittent strain conditions, the test piece is 
aged in the oven in the unstressed state, but, at periodic inter- 
vals, it is stretched to a fixed extended length for a short time in 
Order to determine the stress. Hence, this latter method is a 
measure of the Change in modulus as a function of time. 

This International Standard should therefore be regarded as 
complementary to ISO 188. In addition, a distinction should be 
made between this test and the stress relaxation in compres- 
sion tests specified in ISO 33841) and ISO 605621, which are 
primarily intended for the testing of rubbers in applications, for 
example as Seals, where resistance to stress relaxation is a 
functional property. 

In a second version of the intermittent test, the test piece is 
periodically removed from the accelerated ageing atmosphere 
and the stress is measured under normal laboratory conditions. 
The advantage of this method is that it does not require the use 
of special apparatus since a conventional tensile testing 
machine tan be used for the measurement of stress (sec 
note 1). 

NOTES 

1 The terms “continuous stress relaxation” and “intermittent stress 
relaxation” are commonly used to describe the two principal variants of 
the technique. The latter term, “intermittent stress relaxation”, is a 
misnomer since no true relaxation of stress occurs and indeed the 
measured stress may increase with time. For this reason, the use of this 
term has been avoided in this International Standard although it is fairly 
weil established in the literature. 

Measurements made in accordance with the methods de- 
scribed in this International Standard provide information about 
the structural changes which occur in the rubber during ageing. 

Under continuous strain conditions, provided physical relax- 
ation processes are not dominant, the decay of stress provides 
a measure of the degradative scission reactions in the network. 

2 Even under conditions conducive to Chemical processes, some 
physical relaxation may occur. The extent to which it does so will de- 
pend on the viscoelastic characteristics of the rubber and on the test 
conditions and care must be exercised in interpretation of the results. 
Physical relaxation is increased by fillers and will be more evident at 
short times and at lower temperatures. lt is often found to be pro- 
portional to logarithmic time and is less temperature sensitive than 
Chemical resistance. 

1) ISO 3384, Rubber, vulcanized - Determination of stress relaxa tion in compression at normal and at eleva ted temperatures. 

2) ISO 6056, Rubber, vulcanized - Determination of compression stress relaxa tion (rings). 

1 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 6914:1985
https://standards.iteh.ai/catalog/standards/sist/9e8377cb-c9e3-4d1d-a5dc-

09f2df153c5e/iso-6914-1985



ISO 6914-1985 (E) 

1 Scope and field of application 3.2 Tensile machine (for method C) 

The forte shall be measured using a constant rate of traverse 
tensile machine complying with the requirements of ISO 5893, 
grade B, operating at 50 mm/min. The machine shall be 
capable of cycling between fixed strain limits which are ac- 
curate to within 2 % of the maximum strain. The grips of the 
tensile machine shall hold the test piece without Slippage. 

This International Standard describes three methods for the 
measurement of the Change of stress in a test piece at a given 
elongation for the purpose of determining the ageing 
characteristics of the rubber vulcanizate. 

Method A is intended for measurement under continuous strain 
conditions while Method B is the preferred method for 
measurement under intermittent strain conditions. In both 
cases, a stress tester is used to record the stress at the 
temperature of ageing . 

3.3 Oven 

The test piece shall be aged in an oven complying with the re- 
quirements specified in ISO 188. Care shall be taken to ensure 
that the oven is clean Prior to each test and that the Walls of the 
oven are not contaminated by volatile substances. 

Method C is an alternative to method B for measurement under 
intermittent strain conditions in which the test piece is removed 
from the ageing environment for measurement of the stress at 
the Standard laboratory temperature. 

4 Test pieces 
Measurements at a Single elevated ageing temperature may be 
used for quality control purposes as a measure of heat-ageing 
resistance. Measurements at a number of temperatures may be 
used for research and development purposes to estimate long- 
term ageing characteristics. 

4.1 Dimensions 

Test pieces shall be parallel sided Strips, tut from a sheet. For 
the tests described in this International Standard, it is vital to 
ensure uniform degradation in the rubber. For this reason, the 
thickness of the test pieces shall be 1,O + 0,05 mm in Order to 
minimize the effect of Oxygen diffusion on ageing. 

No agreement between the three methods should be inferred. 
The method to be used will depend on the purpose of the test. 

NOTE - Samples for uniform thickness of 
used, but these may give diffe rent results. 

less than 1,O mm may be 

2 References 

The other dimensions of the test pieces, i.e. width and length, 
should be Chosen to suit the sensitivity of the load measuring 
device and the precision of the mechanism used for adjusting 
the strain, in Order that the requirements of 3.1 and 3.2 relating 
to accuracy in forte and strain are satisfied. In the absence of 
other considerations, the preferred dimensions are : 

ISO 188, Rubber, vulcanized - Accelerated ageing or heat- 
resis tance tes ts. 

ISO 471, Rubber - Standard tempera tures, humidities and 
times for the conditioning and testing of test pieces. 

ISO 1826, Rubber - Time-interval between vulcanization and 
testing - Specifica tion. 

a) for methods A and B : width 4 + 0,l mm, 
length 80 & 1 mm; 

b) for method C : width 10 + 0,2 mm, 
length 150 & 1 mm. 

ISO 5893, Plastics and rubber - Tensile, flexural and compres- 
sion tes ting machines fcons tan t rate of traverse). 1) 

4.2 Number 
3 Apparatus 

For each material, a minimu 
for each test temperature. 

m of three test pieces shall be used 

3.1 Stress relaxometer (for methods A or B) 

The stress tester shall consist of two grips which hold the test 
piece without slipping at a fixed extended length together with 
a means of measuring and recording the forte in the test piece. 
The grips shall be arranged such that the test piece tan be posi- 
tioned in an oven. 

5 Storage and conditioning 

The time-interval between vu 
accordance with ISO 1826. 

Icanization and testing shall be in 

Material and test pieces shall be protected from light as much 
as possible during the interval between vulcanization and 
testing. They shall not be allowed to come into contact with 
test sheets and test pieces of different composition. This is 
necessary in Order to prevent additives which may affect 
ageing, such as antioxidants, from migrating from one 
vulcanizate into adjacent vulcanizates. 

The forte measuring System may be, for example, a calibrated 
spring or electronie load cell, but it shall be accurate and stable 
to within 2 % of the forte reading throughout the duration of 
the test. 

For method B, the stress tester shall, in addition, be equipped 
with a device such that the test piece tan be extended and 
relaxed at intervals. Repeated extension of the test piece shall 
be constant to within 2 % of the applied elongation. 

Cut test pieces shall be conditioned immediately before testing 
for a minimum of 3 ha t a Standard laboratory tempera ture. 

1) At present at the Stage of draft. 
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6 Test conditions 7.2 Method E3 

6.1 Duration of test 
Mount the test piece in preheated grips in the unstrained con- 
dition. Position the grips and test piece in the oven preheated 
to the test temperature. After 5 + 0,5 min, measure the initial 

The duration of test should preferably be Chosen from the forte by stretching the test piece, in not more than 2 s, to an 
series 1, 2, 4, 8, 24, 72 and 168 h and multiples of 7 days. For elongation between 45 and 55 % and hold it to within 2 % of 
methods A and B, the test period shall be considered to com- that value for 10 & 1 s. Note the forte and return the test piece 
mence when the initial forte measurement is made. For method to the unstrained condition. Repeat the measurement of forte 
C, the test period shall be considered to be the time in the oven, every hour, after having restretched the test piece to within 
excluding the time for cooling and measurement of forte. 2 % of the initial applied elongation. 

Alternatively, the test may be stopped when the stress, ex- 
pressed as the ratio ft/&, reaches a predetermined value 
(e.g. 0,5). 

NOTE - Other time-intervals between measurements of forte may be 
used provided that they are reported in the test report. 

7.3 Method C 

6.2 Temperature of exposure 
.- 

The material being tested should preferably be examined at a 
series of temperatures at intervais of approximately 10 OC. If 
the test pieces are exposed at one temperature only, this shall 
be Chosen from the following preferred temperatures listed in 
ISO 471 : 

70 + 1 OC 175 + 2 OC 

Mount the test piece in the grips of the tensile machine in the 
unstrained condition. Set the machine to operate at a rate of 
grip Separation of 50 mm/min. Stretch the test piece to a fixed 
length corresponding to an elongation between 45 and 55 %, 
the actual elongation being known to within 2 % of that 
elongation and then relax the test piece. Without delay, repeat 
the straining cycle five times. The initial forte (f,) is taken as 
that on the fifth cycle. Remove the test piece from the tensile 
machine. 

85 k 1 OC 200 + 2 OC 

100 + 1 OC 225 +2Oc 

125 I!I 2 OC 250 I!Z 2 OC 

150 I!I 2 OC 

NOTE - As the temperature is increased, the exposure time may need 
to be reduced. Further, it should be recognized that the greater the 
disparity between ageing and Service conditions, the less reliable is the 
correlation between ageing and Service life. 

Place the unstrained test piece in an ageing oven at the required 
test temperature. After 24 h, remove the test piece and allow it 
to cool at Standard laboratory temperature for 30 -f: 5 min. 
Mount the test piece in the tensile machine and repeat the 
straining cycle to within 2 % of the initial elongation five times. 
For the purpose of the determination, changes in the length of 
the test piece as a result of cycling or ageing should be ignored. 
Note the forte (f,, on the fifth cycle. Replace the test piece in 
the oven within 2 h of removing it for testing. Repeat the 
measurement at intervals of 24 h. If the Change of stress is low, 
take the time for measurement from the series 1, 3, 7 days and 
multiples of 7 days. 

7 Procedure 8 Expression of results 

NOTE - For all three methods, a smaller elongation of 20 $r: 2 %, may 
be used in place of 50 L- 5 %. 

7.1 Method A 

The retention of stress after time t is given by the formula 

> 
f t 

f 0 

Mount the test piece in the preheated grips in the unstrained 
condition. Position the grips and test piece in the oven 
preheated to the test temperature. After 5 + 0,5 min, stretch 
the test piece, in not more than 1 min, to an elongation be- 
tween 45 and 55 % and hold it to within 2 % of that elongation. 
The initial forte Cf,) is taken to be that 5 + 0,5 min after 
stretching the test piece. Record the forte on the test piece as a 
function of time for the duration of the test. At the end of the 
test examine the surfaces of the stretched test piece for signs 
of cracking using a lens of magnification about X 7. If cracking 
is found, it shall be mentioned in the test report. 

The results should preferably be presented in the form of a 
graph offtlfo against time t. 

The value of ftlfo may also be given for a specified time, or, 
alternatively, the time for a specified value of ftlfo to be 
reached may be given. 

9 Test report 

The test report shall include the following information : 

a) Sample details : 

NOTE - With certain types of rubber, stress relaxation additional to 
that caused by Oxygen and heat may occur as a result of surface attack 
by traces of atmospheric ozone. Cracking may invalidate the test and 
be the Cause of variations between measurements. 

1) a full description of the Sample and its origin, 

2) compound details, eure-time and temperature, 
when appropriate, 
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b) 

3) method of preparation of test pieces from the 
Sample; 

test method and test details : 

1) the number of this International Standard, 

2) the method used (A, B or 0, 

3) 

4) 

5) 

6) 

the Standard laboratory temperature, 

the duration and temperature of exposure, 

the type of test pieces and their dimensions, 

the elongation of the test piece, 

Cl 

d) 

7) a description of the principles of the testing device 
including the oven, 

8) deta ils of any 
national Standard 

test results : 

proced ures not specified in this Inter- 

1) the number of test pieces tested, 

2) the median value of the test results, ex 
cordante with clause 8; 

date of test. 

pressed in ac- 
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