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软质聚氯乙烯分子网络及其Gaussian模量 

吕瑞华, 周昌林, 雷景新, 李启满 

四川大学高分子研究所, 高分子材料工程国家重点实验室, 成都 610065 

摘要： 

采用应力松弛实验及Haward模型, 研究了增塑剂含量、填料[CaCO3、炭黑(CB)]和丁腈橡胶(NBR)对软质聚氯乙

烯(PPVC)的分子链缠结网络结构、分子链滑移及Gaussian模量的影响. 结果表明, 在PPVC主网络达到极限伸长之
前, PPVC材料的粘弹行为能很好地符合Haward模型. 增塑剂、CaCO3和CB虽然不改变主网络的缠结结构, 并且主

网络的极限伸长不变, 但增塑剂可以降低主网络的网链密度, 而CaCO3和CB可以提高主网络的网链密度; 同时增塑

剂可减弱次级网络, 增大PVC分子链滑移, 使材料的Gaussian模量下降; CaCO3和CB可增强次级网络, 减小PVC分

子链滑移, 使材料的Gaussian模量增加. NBR的加入可以改变主网络的缠结结构, 增加主网络的极限伸长; 既可降低

PPVC主网络的缠结密度, 又可减弱次级网络, 使Gaussian模量降低. 
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Molecular Network Structure and Gaussian Modulus of Plasticized Poly(vinyl 
chloride) Material

LÜ 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(CaCO3 , carbon black) and n-butyl nitrile rubber(NBR) 

on the network structure, molecular slippage and Gaussian modulus of plasticized poly(vinyl chloride)
(PPVC) were studied by employing stress relaxation experiment and Haward model. The network 
structure 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 materials is in accordance with Haward model before their main networks 
extend to the critical value. Although plasticizer, CaCO3 , 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 weakening the secondary network. However, CaCO3  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 network, 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   

收稿日期 2007-09-29 修回日期 1900-01-01 网络版发布日期  

DOI: 

基金项目: 

通讯作者: 雷景新

作者简介: 



参考文献：

1. Brown H. R., Musindi G. M., Stachurski Z. H.. Polymer[J], 1982, 23(10): 1508—1514  
2. Ballard D. G. H., Burgess A. N., Dekoninck J. M., et al.. Polymer[J], 1987, 28(1): 3—9  
3. ZHOU Shi-Yi(周世一), LEI Jing-Xin(雷景新), SUN Zhong-Wu(孙中武), et al.. Acta Chimica Sinica(化

学学报)[J], 2006, 64(10): 979—982  

4. Saad A. L. G., Aziz H. A., Dimitry O. I. H.. J. Appl. Polym. Sci.[J], 2004, 91(3): 1590—1598  
5. Sunny M. C., Ramesh P., George K. E.. J. Appl. Polym. Sci.[J], 2006, 102(5): 4720—4727  
6. Cross A.. Polymer[J], 1978, 19(6): 677—682  
7. Haward R. N.. Macromolecules[J], 1993, 26(22): 5860—5869  
8. Strobl G. R.. The Physics Polymers[M], Berlin: Springer, 1997: 297—323  
9. Chazeau L., Cavaillé J. Y., Canova G., et al.. J. Appl. Polym. Sci.[J], 1999, 71(11): 1797—1808  

10. Yalcin B., Cakmak M.. J. Polym. Sci. Polym. Phys.[J], 2005, 43(6): 724—742  
11. Le H. H., Lüpke Th, Pham T., et al.. Polymer[J], 2003, 44(16): 4589—4597  
12. Sen A. K., Mukherjee G. S.. Polymer[J], 1993, 34(11): 2386—2391  
13. Peppas N. A., Merrill E. W.. J. Appl. Polym. Sci.[J], 1977, 21(7): 1763—1770 

本刊中的类似文章

1． 袁晓芳, 吴国章, 吴驰飞 .结晶水对硫酸铜与丁腈橡胶之间配位交联反应的影响[J]. 高等学校化学学报, 

2006,27(10): 1978-1981
2． 谢萍,宋慧,刘英杰,金钦汉 .液相色谱串联质谱法研究小刺猴头菌子实体中污染物增塑剂[J]. 高等学校化学学报, 

2007,28(11): 2040-2045

文章评论

序

号
时间 反馈人 邮箱 标题 内容

1
2009-

reviewups edfwen@163.com sdweue

Buy discount ugg shoes 
cheap ugg shoes cheap 
ugg ugg rainier buy ugg 
ugg usa discount ugg 
boots ugg 5825 ugg 

shoes sale ugg sundance 

Copyright 2008 by 高等学校化学学报


