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Table 1. Specific information of monodisperse
polystyrene.
samples

Mw [kg/mol ]

PDI

*PS6

2540

1.13

PS5

757

1.09

PS4

292

PS3

Table 2. The list of the values of the parameters.

k =1

k=2

J k∞ [ Pa −1 ]

2.1998 × 10 −5

5.2988 ×10−6

1.09

αk

0.3481

0.5786

125

1.05

τ 2 [s]

2.4691 ×10−4

PS2

65

1.02

ν

3.4634

PS1

34

1.05

**mPS179K

179

1.09

η 0e [Pa ⋅ s]

40.5956

mPS111K

111

1.07

r

4.1306

mPS79K

79

1.04

Me [kg/mol ]

12.9412

dence on molecular weight while α1 , α 2
and τ 2 should be independent of molecular
weight. For the polymers with wide range of
molecular weight, J1 and J 2 seem to have
weak dependence of molecular weight.
However, they did not investigate
systematically molecular weight dependence
of the parameters because conventional
regression with respect to Eq. (1) usually
results in non-systematic dependence of
parameters on molecular weight. Hence, we
modified Eq. (1) relying on molecular
theories and observed molecular weight
dependence of zero-shear viscosity and
steady state compliance. We modeled
ν −1
⎛ M ⎞⎡ ⎛ M ⎞ ⎤
e
ηo ( M ) = ηo ⎜
⎟⎢1+ ⎜
⎟ ⎥;
⎝ 2M e ⎠⎢⎣ ⎝ 2M e ⎠ ⎥⎦

J k ( M ) = J k∞

M ( rM e )
;
1+ M ( rM e )

(2)

* Schausberger et al., Rheol. Acta (1985)10
** Jeon, thesis (2010)11

results. Hence, we adopted Monte Carlo
algorithm.
Figure 1 shows the validity of the model.
The experimental data are those of
monodisperse polystyrenes measured by two
research groups. Table 1 is the specification
of materials and Table 2 is the list of the
values of the parameters.
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