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Bead-Spring Model (n=6)
Fluid:

e Lennard Jones: 4€ ((0/1‘)i2 - (0'/1‘)6) r<r,=220
0~05nm € ~ 30meV T=V(mo¥e) ~5ns

e Strong attractive FENE potential

connected beads

Fluid-wall: Lennard Jones:

Wall: fce(1,1,1) lattice
Temperature control (NPT)

Frequency = 0.037 1/t
Temperature = 1.1 e/k,,
PL = 6€/0°
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Dynamics of Flexible Elastic State

Displacement

Dissipated Energy
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fast relaxation

mmp slow relaxation

decrease in energy dissipated in each cycle

compaction

viscous/elastic shear modulus approx. 1/3
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viscous/elastic shear modulus

viscous/elastic shear modulus

History Dependence
wall spacing=2.8 o
amplitude=1 o strain = 0.357
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Spatio-temporal Dynamics

Patterns

“movie”
motion of upper layer of film

den-

sity
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density profile

only the monomers are shown
not the bonds
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Conclusions

- Simulated films under oscillatory shear
(T=271, A=30).
- Flexible elastic state - slow Kinetics
- memory
- spatio-temporal pattern
- Structure at the mesoscopic length scale
involving several molecules

- Crystalline domains form and move elastically
- Dissipation occurs at their boundaries

- The size of these crystalline domains grows
over time (slow kinetics)

- Crystalline domains stay when shear stops
(memory)

- Pattern at the boundary fluctuates (spatio-
temporal pattern) periodicity close to 38 T

Solidlike thin films — Biological hydrogels




