TR AR 2007, 28 (5): 992—995  1SSN: 0251-0790 CN: 22-1131/06

5 BRRZS SR G AR 53 1 8 1 S A

FRNT2, MARW?, St st gt

1. PEFBEBACSATIGURT, o TR S E R E A s, w0 TR S MRS SE 5
=%, Jbit 100080;
2. EEEEBEEFF AR, 65 100039

Wk H 39 2006-6-30 A& [FIH H W 48 ik A H B 2007-4-25 4252 H 1Y)

W RN 7730 0 2 (MDY BT M 1 )2 URBEIT T 52 BRT-RURERE 3 (K 3R S AR 108 22 e, &5
R, W TR BRI Z R SRR AR, BEAE IBER IR RGN, AR 38 A 0 201 B PR R St I ) 8 3 L R TS
THERBAC IS FRARZR, A VB st I T B R (085 I 56 o2 D Jes B8 . HfEDNR e B K R 224 P 5 R X 3)
TR B 22 0 A R FRAE AR R S D BER SRAR S I 50, JF LB 5 A8 B SO0 XA R AT T 0 #. SRR
B, AERSS IR RE R, e 2 BRAR S 1o 737 KA St L 11 A1 3 DA 52 B 280180 e A e Ay i [V ) 245 2N
Kigw TSR BaYEik 2RO R (A

%5 0631

Molecular Dynamics Simulation of Confined Polymer Melts
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1. Joint Laboratory of Polymer Science and Materials, State Key Laboratory of Pol
ymer Physics and Chemistry, Institute of Chemistry, Chinese Academy of Scie
nces, Beijing 100080, China;

2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China

Abstract We present the results of molecular dynamics simulations of polymer melts confined b
etween two rough walls. Simulations were performed for the coarse-grained bead-spring chai
ns of Lennard-Jones particles. The results show that, the longest relaxation time decreases w
ith increasing the film thickness for the confined polymer melt systems with relative short chai

ns; while for the confined systems with longer chains, the relaxation time decreases first and

then increases to the bulk value when increasing the film thickness. We speculate on the origi
n of this unique phenomenon and conclude that longer chains in the confined systems change
from the entangled state in three-dimensional space to the segregated state in nearly two-di
mensional space with the decrease of film thickness. The overlap parameter is used to interpr
et this transitional process. We find that, for the longer polymer chains, entanglement effect d
etermines the relaxation time in thicker films, while confinement effect dominates the relaxatio
n in thinner films.
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