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Introduction and objectives
Glasses usually exist in a non-equilibrium state and their

relaxation toward equilibrium is commonly referred to as

physical aging. All polymers age over time. While aging,

polymers embrittle, which is a severe limitation for applications.

The physical aging and deformation kinetics depend on

molecular structure. The goal of this project is, therefore

twofold, to provide, for glassy polymers, connections between:

a) Molecular architecture and yielding kinetics and

b) Molecular architecture and physical-aging kinetics

OR

Results and discussion

The changes of yielding with physical aging is captured

from the nanoindentation experiments.

The thermally rejuvenated and at 70oC aged specimens

age faster than the ones aged at 25oC, see Fig. 2.

The mechanically-rejuvenated specimens have a

different thermodynamical state than the thermally-

rejuvenated specimens at room temperature due to their

different proccessing. In conclusion they show different

aging speed.

The overestimation of yield stresses is probably due to

inhomogeneous deformation (stress concentrations) and

a potential increase of contact area during indentation,

which is influenced by the absolute age/yield-stress value

of the sample.
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Future Work
Perform simultaneous mechanical and dielectric spectro-

scopy/FTIR experiments.

Goal: Link the kinetics of aging with that of yielding

through the respective relaxation processes.

Experimental approach
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Thin samples are a requirement for dielectric measurements,

(see future work). As a result the yielding of the samples is

assessed by nanoindentation tests. The samples are prepared

according to two protocols prior to testing, see Fig. 1, b-c.
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sample preparation
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nanoindentation tests

Fig. 1: (a) Sample preperation, (b) mechanical (c) thermal rejuvenation and (d) schematic

of the Nanoindenter XP for micromechanical testing[1].
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Fig. 2: Thermally rejuvenated (aged at 25oC), thermally rejuvenated (aged at

70oC), mechanically rejuvenated (aged at 25oC), mechanically rejuvenated

(aged at 25oC) literature data[2]. Yield stress is measured by compression tests[2].

Apparent yield stress is the stress calculated from the nanoindentation tests.


