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STUDIES ON THE DEGRADATION OF NATURAL RUBBER
CURED BY ACCELERATED LOW SULPHUR AND
URETHANE CROSSLINKING SYSTEMS
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Changes in molecular level network structive have been investigatad for natural rublber {NR]
tured by low sulphor (EV) and urethane {(fovorify Systems by measurement of continuous
nd intermittent stress relaxation. NR cured by ursthane system, showed morne erosslinking
and scission reachons aliemperatures between 100G and 13070 It Tower crosslinking and scission
reactionss at temperatures between 150 and 160°C compared tu NE cured by low sulphuer systen,
At temperahires bebween 100 and 130'C, NR vulranized by low rulphur system showed lower
permanent st and at lenperatures between 150 and 1607 higher permanent set, as com prared
to NR vuleanized by urethane systern. The apeing of urethane cured natural rubber, perhaps
results in the occurrence of intermolecular inleractions snch as hydrogen bonding, A lower
value of activation cnetgy of stress relaxation shown by urethane cured R, indicaies that
the mechanisa of degradalion is not identical to that of low sulphur cured NER.
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INTRODUCTION molecular theory of permanent set for

tubber during stress relaxation at elevated
tempcrature. Permanentset was also related
to the creep phenomena observed in
elastomers (Gehman, 1948). The nccutrrence
of permanent set is a serious limitation on
service performance of rubber products.
The molecular level changes in network
structure which account for permarwnt set,
have important implications in the perform-
ance of rubber articles, such as gaskets seals

Decay of stress at constant elonga-
tiom and temperature has been used as a
physical index of chemical deterioration of
rubber (Tobolsky et al, 1944). When NR
15 exposcd 1o elevated temperatures simul-
tangous crosslinking and scission reactions
take place due to interaction with molecular
oxygen {Stern and Tobelsky 1946; Tobolsky
and Andrews 1945). Tt is known that these
crosslinking and scission reactions are

responsible for the permament set which
oceurs in rubber samples that are deformed.
Andrews ef gl. {1946) had proposed a

efc. at high temperatures.

Conventionally the efficient vulcani-
zation {(EV)systern hasbeen used forsamples
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