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AN UNSTEADY FLOW OF A
VISCOELASTIC FLUID WITH THE
FRACTIONAL MAXWELL MODEL

BETWEEN TWO PARALLEL PLATES

PAN Wenxiac TAN Wenchang
(Lepartment, of Mechanics and Engineering Science, Peking
University, Beijing 100871, China)

Abstract The fractional calculus is used in the constitu-

tive equation of Maxwell viscoelastic fluid. An unsteady

fow of viscoelastic fluid between two patallel plates is
studied. For a fractional derivative model of the gener-
alized Maxwell viscoelastic fluid, the special equation of
motion with fractional-order time derivatives is obtained.
Additionally, the exact solution of the flow is ohtained by
using the theory of Laplace transform for fractional calcu-

lus.

Key words viscoelastic fluid, unsteady flow, parallel

plate, fractional Maxwell model
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FRACTURE ENERGY RELEASE RATE IN
FUNCTIONALLY GRADED MATERIALS

ZHANG Shuangyin
(Institute of Mechanics, Chinese Academy of Sciences, Beijing
100080, China)

Abstract A simple method of calculating the energy
release rate of crack in functionally graded materials is
proposed. The double cantilever beam theory is used to
derive the formulae of Gf. As an example for the use of
this method three typical graded materials are evaluated.
The results show that the modulus gradient has a great
influence on the fracture energy. When the crack extends
in the direction where the modulus is getting smaller, the
energy release rate is smaller than that in the opposite
direction.

Key words functionally graded materials, crack, energy

release rate
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