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Fractional model for the physical aging of polymers

CHEN HongShan", HOU TingTing & FENG YangPing

College of Physics and Electronic Engineering, Northwest Normal University, Lanzhou 730070, China

The stress relaxation curves of PEEK and PPS at different aging temperature and aging time were fitted using
generalized fractional Maxwell model. Genetic algorithm and conjugate gradient method were employed to optimize
the model parameters. The results show that this model can simulate the relaxation processes perfectly. The fractional
orders f and « (relaxation exponents) were determined by the material structures while the temperatures and aging
times result in different relaxation time 7z (model parameter). When the time was scaled by 7, the stress relaxation
curves at all temperatures and aging times superpose naturally. It is to say that the time-aging time superposition and
time-temperature superposition are well satisfied. Accordingly a reliable prediction to the long-term mechanical
property of polymers might be obtained.

polymers, glassy state, physical aging, fractional model, superposition principle

PACS: 36.20.-r, 46.35.+z, 83.60.Df, 05.10.-a



