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Methods to Review

• Glass Transition Temperature DSC / DMA

• Temperature Retraction

• Brittle Point

• Gehman Torsional Stiffness

• Cold Conditioning 



Recommended Temperature Ranges



Glass Transition Point



Glass Transition 

• Glass Transition (Tg) is the 
temperature in which a polymer 
changes from being elastomeric to 
being ridged

• Popular methods include
• ASTM D3418
• ASTM D7426
• ASTM E1356
• ISO 11357-2



DMA



DSC



Temperature Retraction 

• ASTM D1329

• ISO 2921



Temperature Retraction 



Field Application



Case Study
• O-ring keeping the propellent 

separate from ignition sources 
failed due to operation in low 
temperature. 

• The -0.5°C temperature that day 
was below the performance 
capability of the elastomer O-
ring.

• Likely a combination of both 
temperature retraction and 
brittle point failure. 



Brittle Point

• ASTM D746

• ASTM D2137

• ISO 974



Cold Testing – Brittle 
Point



Field Application

• Off the road arctic tires see 
temperatures lower than all other 
standard OTR tires.

• Sitting at low temperatures can 
stiffen the elastomer and cracks 
occur once force is applied.

• The ability to withstand impact or 
cut resistance is greatly reduced 
at these low temperatures.



Torsional Stiffness

• Torsional modulus comparison at 
specified low temperatures to room 
temperature 

• ASTM D1053

• ISO 1432



DMA Tension 
Method
Most accurate stiffness measurement 
method.



Conditioned Testing



Cold Conditioning

Cold Bend

Mandrel wrap

Aged Physicals

Compression Set



Field Application

• Dynamic gaskets on the 
international space station not 
only need to withstand low 
temperatures, they must be able 
to perform in them.

• Many low temperature 
applications are static 
compression gaskets. Dynamic 
applications provide another level 
of complexity. 

• Customized test can be developed 
to best simulate the application.
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Questions???
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