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Using tensile strength distribution to detect undispersed filler
and other crack precursors in rubber

Zhang Yu, Compiler
(National Machinery Information Center of Rubber &Plastics, Beijing 100143, China)

Abstract: In this paper, a kind of method is proposed to detect undispersed fillers and other crack
precursors in rubber by using the statistical characteristics of tensile strength distribution. Research has
shown that the tensile strength distribution of rubber is significantly affected by the size and distribution of
internal defects (such as filler aggregates and impurities), with larger defect sizes resulting in lower strength.
By increasing the number of repeated fests on the fensile specimen (such as 10 or more), the presence of
low concentration large defects can be more sensitively captured, thereby improving the resolution of the
distribution. Taking SBR and NBR rubber compound filled with carbon black and zinc oxide as examples, the
experiment proves that this method can effectively quantify the dispersion effect of fillers, distinguish the
mixing quality of different internal mixers (size, rotor type), and is consistent with the dispersion analysis results
of opftical microscope (dispercader) and X-ray computer tomography (UCT). The study emphasizes that low
strength values are crucial data points for diagnosing defects, improving raw material quality, and optimizing
mixing processes to ensure product durability.

Key words: tensile strength distribution; crack precursor; undispersed fillers; dispersion of fillers; rubber
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