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Fig.4 Curves of o, vs. £, of PVC filled with different contents of plasticizer(A),

CaCo, (B)

, CB(C) and NBR(D), respectively

The plasticizer content of PPVC samples in(B), (C) or (D) is 40%.
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Fig.5 Quasi-static stress( A) and viscous stress( B) as a function of(A* —1/A) , derived from

the stress relaxation measurement of PPVC samples with different plasticizer contents
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0.93, THEMF & & AKAT PPVC K4 F4E M A NBR content 0 115 0.8  0.74
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Fig.6 Quasi-static stress( A) and viscous stress(B) as a function of(A*> =1/A) , derived from the

stress relaxation measurement of PPVC samples with different CaCO, contents
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Fig.7 Quasi-static stress(A) and viscous stress(B) as a function of(A> —1/1) derived from the

stress relaxation measurement of PPVC samples with different carbon black contents
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Fig.8 Quasi-static stress(A) and viscous stress(B) as a function of(A*> —1/A) derived from the

stress relaxation measurement of PPVC samples with different NBR contents
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Molecular Network Structure and Gaussian Modulus of
Plasticized Poly ( vinyl chloride) Material

LU Rui-Hua, ZHOU Chang-Lin, LEI Jing-Xin™ , LI Qi-Man
(State Key Lab of Polymer Materials Engineering of China, Polymer Research Institute ,
Sichuan University, Chengdu 610065, China)

Abstract The influences of the content of plasticizer, filler( CaCO,, carbon black) and n-butyl nitrile rubber
(NBR) on the network structure, molecular slippage and Gaussian modulus of plasticized poly( vinyl chlo-
ride) (PPVC) were studied by employing stress relaxation experiment and Haward model. The network struc-
ture of PPVC comprises the main network formed by macromolecule entanglement and the secondary network
formed by interaction forces between molecule (van der Waals force). The viscoelastic behavior of PPVC mate-
rials is in accordance with Haward model before their main networks extend to the critical value. Although
plasticizer, CaCO,, carbon black do not change the entanglement structure of PPVC, plasticizer can decrease
Gaussian modulus and increase the molecular slippage by decreasing the density of main network and weake-
ning the secondary network. However, CaCO; and carbon black can increase Gaussian modulus and decrease
the molecular slippage by increasing the density of main network and strengthening the secondary network.
NBR not only decreases the entanglement density of macromolecular chain but also weakens the secondary net-
work , which results in the reduction of Gaussian modulus of PPVC material.

Keywords Plasticized poly (vinyl chloride ) ; Molecular network structure; Gaussian modulus; Plasticizer;
filler; Nitrile rubber
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