
Developments in low temperature 

test methods and instruments for 

rubber materials

Göran Spetz



Low Temperature properties

The low temperature properties are very important 

for rubber products used in cold climates.



Effect of low temperature



Modulus vs temperature for EPDM



Standardised test methods

ISO 812 Brittleness point

ISO 815-2 Low temp compression set

ISO 1432 Low temp stiffening, Gehman

ISO 2921 Temperature retraction, TR-test

ISO 3387 Increase in hardness

ISO 6471 Determination of crystallisation

ISO 4664-1 Dynamic Mechanical Analysis, DMA



ISO 812 Brittleness point

The lowest temperature at which 

rubber material does not exhibit 

brittle failure, when impacted.



ISO 812 Principle



ISO 812 Older instrument



ISO 812 Changes

Second edition 2006 with technical revisions

- Tighter tolerances

- Better specified clamping device

- New test method B for 50 % Brittleness temperature

- Precision data included



ISO 812 Modern instrument



ISO 812 Test result



ISO 815-2 Low Temperature
Compression Set, LTCS

Recovery after the sample beeing

compressed 24 or 72 h to 75%.

The recovery is measured after

30 and 1 800 s at test temperature



ISO 815-2 Old instrument



ISO 815-2 Changes

Revised 2008 

The main modifications concern changes 

in tolerances to improve the precision of the 

test method. In addition, a new compression 

assembly has been specified which makes it 

possible to perform all measurements inside 

the low-temperature cabinetwithout moving 

the test pieces or opening the cabinet door.



ISO 815-2 New instrument



ISO 815-2 Test results



ISO 1432 Low temperature stiffening, 
Gehman

The relative stiffness (modulus) between
room temperature and lower temperatures



ISO 1432 Principle



ISO 1432 Old instrument



ISO 1432 Changes

Revised 2012

Originally describing the use of Wallace instrument.

Now changed to a more general standard also including

automatic instruments.



ISO 1432 New instrument



ISO 1432 Test results



ISO 2921 Temperature retraction

A test piece is stretched at room temperature

and then cooled to a sufficiently low

temperature such that retraction does not 

occur upon removal of the stretching force.

The stretching force is removed and the 

temperature increased at a uniform rate. 

The temperatures at which specified

percentage retractions occur are calculated.



ISO 2921 Principle



ISO 2921 Old instruments



ISO 2921 Changes

Revised 2005 and 2011

 Stricter tolerances for improved precision

 Improved procedure for automatic instruments



ISO 2921 New instrument



ISO 2921 Test results



Combined instruments



Summary

The results and experiences with the 

automated low temperature-testers 

shows a much improved accuracy, 

together with a good reduction of 

operator time needed to perform 

the tests.



Testing with precision


