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Abstract

The entanglement effects were described by means of holes through which the
network chain must pass. Inhomogeneous entanglement effects were related to the
hole distributions on the surface and in the center of spheres in the network chains.
It was assumed that holes were subjected to the affiance deformation and the
network chains were gaussian distribution. The results of this model calculation was
compared with the compression- extension experimental data of PDMS ( polydimethyl
siloxane ) rubber, and then hole's relative position was known to be in the center of

two adjacent holes.
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® The chain movement that is constrained by the

entanglements.

® The points are indicated as the entanglements

and the chain moves between points.

(© The points are modelled as the small holes

and the chain moves through the holes.

Fig. 1. Chain moves the holes.
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Fig. 2. In consideration of spacial isotropy of entanglements, hole 1 and 3 are
on the sphere, and hole 2 is in the center of the sphere. Point 1 and 4
denote cross-link site of the chain. The chain move through three holes.
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(a) before deformation

(b) after deformation

Fig. 3. The scheme for the topological structure of ®@macroscopically non-deformed chain and
® deformed one. Scheme (b) -@ is topologically no deformed chain, (b) -@ is
topologically deformed chain. The chain movement in the defomation of elastic rubber
is topologically non-deformed for the entanglement. Deformation @ is topologically
allowed chain movement and @ is not.
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Fig. 4. Reduced force versus inverse uniaxial extension ratio.
o @ Experimental data for PDMS
- : The present model
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