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- 1 A schematic illustration of the SMD of an adsorbed chain

pulled away from a surface with a constant pulling velocity of v

23

107 fs
5000
2
2.1
7~9
2~3
2 v =0.01 nm/ps
100
Z <f>
Z <f>
87
pN
Z Z,;=9.1 nm <f>
A
34
120
100}
. 801
o
S 60
A
\\/\ 40_
20 Z
0_
0 5 10 15 20
Z (nm)

' 2 The average force probed by the spring < f> as a function of
Z for the 100-bond PE chains with the pulling velocity of v = 0.01
nm/ps
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4 The average force probed by the spring < f> as a function of
2'52 3 5'0 7'5 160 ] i 51 5' 0 1% 3 the pulling velocity logarithmic scale for three different chain lengths
N of N=50 100 and 150.

- 3 The detachment point Z, as a function of chain length N for
PE chains with the pulling velocity of v =0.01 nm/ps
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The points are our simulation results and the solid and the dotted

lines respectively represent the fitting by the Eq. 7 and the

extrapolating from it.
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- 5 Average force probed by the spring < f'> as a function of Z
for 100-bond PE chains with the stretching and releasing velocity of v
=0.01 nm/ps
Here the solid and the dotted lines represent the stretching process and

the releasing process respectively
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- 6 Average dissipative energy < E, > as a function of the

v >
stretching and releasing velocity logarithmic scale for 100-bond PE 0.001 nm /pS
chains 4
The data points are our simulation results and the solid line represents
the fitting result by the Eq. 8
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A STEERED MOLECULAR DYNAMCS STUDY OF ADSORBED POLYMER CHAINS

WANG Yu ZHANG Linxi
Department of Physics  Wenzhou University ~ Wenzhou 325027

Abstract The dynamics of the detachment of single polyethylene PE chains from a strong adsorption surface is
investigated by the steered molecular dynamics method SMD . Our simulations use the united-atom UA model of
PE chains which regards each CH, and CH; group as a monomer. Due to the significant reduction of the number of
the degrees of freedom the UA model allows one to explore longer chains or a larger number of systems within the
limited computational time. In the previous investigations with SMD the simulation is performed only once and the
statistical properties can not be discussed. In this work the statistical behavior of single PE chains pulled from the
strong adsorption surface is investigated with the SMD and MC method . There exists a long force plateau for the curve
of average force probed by spring < f> which agrees well with the experimental results. The relationship between
the average force < f> and the pulling velocity v shows two distinctive regions a weak dependence region as v <
0.001 nm/ps and a strong dependence region as v > 0.001 nm/ps. Remarkably the PE chain manifests force
hysteresis under sequential stretching and releasing. The area of the hysteresis also increases with the velocity » .
Force-extension curves display hysteresis because the velocity at which the polymer chain is stretched and released
exceeds the velocity of unfolding and folding of the polymer at equilibrium at that extension. If the stretching-
releasing had been done at a very low velocity used in the experiment the stretching or releasing curves will converge
toward a single intermediate curve representing the equilibrium process. Some results in our simulation agree well
with the available experimental results while the others may provide some insights into the related processes and
further experimental investigations.
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