2007 2 ACTA POLYMERICA SINICA Feb. 2007
%
1 2 Jxx
! 310027 2 315400
3 325027

PERM pruned-enriched-rosenbluth method

D D
D
s 8
train bridge tail .
PERM
12
Carrion-Vazquez '
D
12
. de
Gennes ’ D
4
> . Casassa ®’ . PERM  pruned-enriched-
rosenbluth method rosenbluth
1
.Erman  Monnerie *
. Milchev
Binder ’ Monte Carlo z=0 z=D wy
.Shin "

* 2005-12-05 2006-01-24 20274040 20574052 “ " NCET-
05-0538 R404047 Y405011 *%

E-mail Ixzhang @ hzenc . com

108



109

e z =0 or z =D
V oz, = ) 1
0 otherwise
z; l z €
ky T D
1
D
1
Force
Boundary Train

Tail J_l ll_‘_.,l_Ll J)
g \] ;Bﬁdge Loop J \

Boundary

Force

(>

~

Fig. 1 Sketch map of adsorbed chains confined between two parallel

interfaces during the process of tensile elongation with the distance

between two parallel interfaces D increasing
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Fig. 2 Mean-square radii of gyration S> /N as a function of D for
star polymer chains with the number of monomers N = nf + 1 and

linear chains with the number of monomers N
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Fig. 3 Shape factor &" as a function of D for star polymer chains
with the number of monomers N = nf + 1 and linear chains with the

number of monomers N
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Fig. 4  Average length of chain structures as a function of D for star polymer chains with the number of monomers N = nf + 1 and linear chains with
the number of monomers N
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Fig. 6 Elastic force per bond as a function of D for star polymer
- chains with the number of monomers N = nf + 1 and linear chains with
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Fig. 5 Free energy per bond A as a function of D for star

polymer chains with the number of monomers N = nf + 1 and linear

chains with the number of monomers N D
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ELASTIC BEHAVIOR OF POLYMER CHAINS CONFINED IN PARALLEL INTERFACES

SHEN Yu' ZHANG Zhaoyun’ ZHANG Linxi’
! Department of Physics ~ Zhejiang University ~Hangzhou 310027 % Yangming Hospital ~Ningbo University ~Ningbo 315400
3 Department of Physics Wenzhou College  Wenzhou 325027

Abstract The elastic behaviors of star and linear polymer chains confined in parallel interfaces are investigated
using pruned-enriched-rosenbluth method PERM based on the self-avoiding walk SAW model. The simulation
results suggest that if the interfaces have the adsorptive effect on the chains the accretion of the distance between
parallel interfaces D needs acting force while if the interfaces have no attraction the accretion of D is a
spontaneous process. In our simulation we calculate the changes of the mean-square radii of gyration S*> and the
shape factor 6"  with D describing the changes of dimension and shape of the star and linear chains.
Additionally in order to understand the structure and the mechanical behavior in more detail we also study confined
chains of different structure such as train loop bridge and tail chains.
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