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As we try to find alternative fuels for the Army’s ground vehicles, we have to ask, “What effect do these fuels have on the materials they come into contact with, such as gaskets, seals and o-rings?” The different materials these are made of must be tested for compatibility with the fuels. Changes to parameters like volume change, hardness, and tensile strength, ultimate elongation, modulus of elongation are used to determine compatibility.  Until recently we could only measure volume and hardness change. We are now capable of running all above mentioned tests in the lab.
Samples of the materials can be tested for tensile strength, ultimate elongation, modulus of elongation (ASTM D412), hardness (ASTM D2240), mass change and volume change (ASTM D471). Samples are  stored in the fuels at various temperatures for different lengths of time, tested again and compared to the baseline measurements.

Definition of Terms:

· Tensile strength – the maximum tensile stress applied in stretching a specimen to rupture.
· Ultimate elongation – the elongation at which rupture occurs in the application of continued tensile stress.
· When the modulus of elongation increases, the material is more brittle.
· When the durometer points increase, the sample is harder; when they decrease, the sample is softer.
· Mass change – a change in weight.
· Volume change – a change in size. 
With the results of these tests, we can tell how compatible these materials are with today’s fuels. We can make suggestions as to which materials are best to use with which fuel, thus preventing serious engine problems in the future.
