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Study on the influence of different vulcanization degrees on
rubber crosslinking density

Ge Yongliang, Zheng Ningjuan, Liu Qingging, Liu Yuwan, Zhao Jing, Lv Shuangshuang, Zhang Jinjin, Lv
Guozheng, Wang Xiaolei*

(Aeolus Tire Co. LTD., Jiaozuo 454003, Henan, China)

Abstract: The crosslinking structure is a crucial factor affecting the properties of rubber-like materials.
Besides crosslinking density, the type of crosslinking bonds is also an important parameter characterizing the
rubber network, which in turn influences the type of crosslinking bonds within the network. This paper designs
an experiment fo test the impact of temperature and different vulcanization levels on crosslinking density.
Two testing methods for crosslinking density are employed: chemical equilibrium swelling method and nuclear
magnetic resonance (NMR) method. The results indicate that in the case of uncured or insufficiently cured
rubber, the crosslinking density is relatively low. As the degree of vulcanization increases, the crosslinking
density of the rubber gradually increases, and the connections between molecular chains become more
tightly bound. However, if the degree of vulcanization is too high, the crosslinking density of the rubber tends
fo decrease. Moreover, the frends in crosslinking density obtained by the two testing methods are consistent,
and there is a strong correlation between the crosslinking density measured by the chemical method and
that measured by the nuclear magnetic resonance method. There is still much room for further research on
this relationship.

Key words: degree of vulcanization; equilibrium swelling method; nuclear magnetic resonance method;

crosslinking density; type of crosslinking bond
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