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Abstract : To know the effect of the relative position of entanglement effects on the polymeric net-
work chains, the entanglement effects are described by means of hoops through which the chains
must pass. The hoops are assumed to be distributed on the surface and in the center of spheres in
the network chains. The chains are assumed to be gaussian distribution and constraint conditions are
combined with this distribution. The resulting free energy for the calculation of this model is of the
following form.
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where A, is the extension ratio along the ith axis, & the cyclic rank of the network, M the number
of the spheres around which hoops are distributed, and r denotes the relative position of a hoop bet-
ween two adjacient hoops.

By comparing the compression-extension experimental data of PDMS rubber with the calculation
result of this model, the relative position of hoop is known to be in the center of the two adjacient

hoops in this model.
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Fig. 1. Network chain passing through the hoops
which denote the model of entanglements and are di-
stributed in the center and the surface of spheres.
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Fig. 2. Reduced force versus inverse uniaxial exten-
sion ratio. () experimental data, (----) Flory-Er-
man model, (——) The present model with €=0.104
X105, M=4, r=1.

Z2|0] A18¥ A15 199449 1¥

2

d2 2E Aas 859 PDMS 58434 <] CQ%—
NA-QE AY AR B e 2o e
& 7 AUANUTh

1. entanglements®] g%

29 AR E et gk,

e TR

94 A

A=§[%(1+r>(xlz+xq2+xgz)+
(M—%) In(A2+ 12+
r&t o 2 wujeto} entanglements®] 3o Aps9]
AU A Aol EFHS G 5 U
2, reduced forceS T3} Mooney2] Wt 742
a2 FAFo 2 R F Qlsith
3. & ANt Zo} PDMSF o A5
Axg ool viwg r=14d, entanglements 2]
= 5 entanglements A9 F7to] 93] U

r & T AU

=

=

‘Foit

dlo
tlo

3

kil

Hd

al

1. Flory, P. ], Principles of Polymer Chemistry ; Co-
rnell University Press @ Ithaca, N. Y. (1956).

. James, H. M, and Guth, E., J. Chem. Phys., 11, 455
(1943).

. Treloar, L. R. G, The Physics of Rubber Elasti-
city ; Oxford University Press : Londen (1975)

AL, aExges; Agysn 95
(1990).

. Flory, P. J., J. Chem. Phys., 66, 5720 (1977).

. Flory, P. J., Erman, B., Macromolecules, 15, 800
(1982).

. Ronca, G., Allegra, G., /. Chem. Phys, 63, 4990
(1975).

. Gaylord, R. ]., Polym. Bull, 9, 156 (1983).

. Marrucci, G., Macromolecules.,, 14, 434 (1981).

. Ball, R. C, Doi, M., Edwards, S. F., Warner, M.
Polymer, 22, 1010 (1981).

=1
=

10. Edwards, S. F. Vilgis, Th., Polymer, 27, 483
(1986).
11. de Gennes, P. G., Scaling Concepts in Polymer

Physics ; Cornell University Press : Ithaca, N. Y.

59



(1979).

12. Dirac, P. A. M., Lectures on Quantum Mecha-
nics ; Yeshira University Press : New York
(1964).

13. Faddeev, L. D., Slavnov, A. A,, Gauge Fields, Int-
roduction to Quantum Theory ; Benjamin-Cum-

B

mings, MA (1980).

14. Flory, P. J., Proc. R. Soc., London, Ser., A351, 351
(1976).

15. Pak, H., Flory, P. J.,, J Polym. Sci, Polym. Phys.
Ed, 17, 1845 (1979).

Polymer (Korea) Vol. 18, No. 1, January 1994



