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ABSTRACT
TE141369

Gum and black-filled rubber vulcanizates having various degree of crosslink density were
prepared from 3 types of rubber, viz. purified natural rubber (PNR), whole natural rubber (WNR)
and synthetic cis-1, 4 polyisoprene vulcanizates (IR). In this work, the whole natural rubber (WNR)
vulcanizates were prepared for using as the control for the PNR counterparts. The objective of this
work is to compare the mechanical properties of both gum and black-filled PNR and IR at various
crosslink densities. The mechanical properties included tensile strength, tear strength, heat buildup
and crack growth resistance. The samples of either gum or black-filled vulcanizates having
comparable crosslink density were also prepared to reduce the effect of crosslink density variation
on the mechanical properties.

For both gum and black-filled systems, PNR possessed a lower crosslink density than that
of IR and WNR at a certain amount of curatives. Tensile and tear strength of all vulcanizates
passed through a maximum with the crosslink density and then declined as crosslinking increased.
In addition, the maximum region of black-filled vulcanizates was much broader than that of gum
vulcanizates.

For gum vulcanizates, IR showed greater drop in tensile strength after the maximum than
PNR and WNR. At a comparable crosslink density, both PNR and WNR exhibited higher tensile
strength and crack growth resistance than those of IR.

For black-filled system, tensile strengths at the maximum of all vulcanizates were similar.
Plots of tensile and tear strength as a function of crosslink density showed that IR had a little
sharper maximum than those of PNR and WNR. When PNR and IR were prepared to have
comparable crosslink density, their tensile strength, tear strength and heat buildup resistance were

similar. Therefore, PNR" might be an alternative raw material for producing low allergen NR

products.



