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Mittag-Leffler Function and Its Application to Viscoelastic Stress Relaxation

CHEN Hong-Shan ", LI Ming-Ming, KANG Yong-Gang, ZHANG Su-Ling
(Key Laboratory of Polymer Materials, College of Physics and Electronic Engineering,
Northwest Normal University, Lanzhou 730070)

Abstract Functions of Mittag-Leffler( M-L) type play a special role in the fractional order viscoelastic theo-
ry. However, this function converges very slowly and it will likely result in divergence in numerical evalua-
tion. The convergence criterion and the evaluation of M-L functions is discussed. When applying fractional
Maxwell model to the stress relaxation, the parameters determined by using the asymptotic solutions of M-L
functions are not correct to describe the relaxation process. A method combining genetic algorithm and conju-
gated gradient was proposed to optimize the model parameters. And the fractional Maxwell model based on the
optimized parameters can be used to simulate viscoelastic relaxation process very well.

Keywords Fractional Maxwell model; Mittag-Leffler function; Viscoelasticity; Stress relaxation
(Ed.: D, Z)



