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The knowledge of the mechanical properties is of great importance for the application

of polymers. Instrumented indentation testing (Nanoindentation) can be used to

quantitatively determine the viscoelastic properties of polymers. One method is the

dynamic indentation testing. In this method a small oscillatory force or displacement is

imparted to the indenter. Another method is the quasi static indentation testing. In this

method the load or displacement is held at a fixed value and the change in

displacement (creep) or load (relaxation) is recorded over a period of time. Using an

appropriate mechanical model it is possible to calculate values for the time constant of

creep, storage and loss modulus from the resulting load and displacement signals.

N. Schwarzer [1] developed a concept of estimation of time dependent modulus from

the holding and unloading parts of the indentation force displacement curve. Further a

relation between the parameters describing the time dependence of the modulus and

the storage and lost modulus are given.

On basis of a large experimental variation of parameters of quasi static and dynamic

indentation testing the influence of maximum force, loading, holding and unloading

time as well as the frequency and the amplitude of oscillation on the finally estimated

viscoelastic properties will be shown and discussed.

Comparing the results for storage and loss modulus from standard dynamic

indentation testing with values calculated from quasi static indentation tests using the

relation given in [1] the range of experimental parameters for which an agreement can

be expected will be given and discussed.

[1] N. Schwarzer: From interatomic interaction potentials via Einstein field equation

techniques to time dependent contact mechanics. Accepted for publication in

Materials Research Express
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