Fndiar J. Nut, Rebfi. Rex. #1): W35, 199t

INFLUENCE OF TEMPERATURE ON COMPRESSION
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Compression sed {C8) of nawral rubber vulcanizales was mewsured under different conditions.

The lemperature vegime ranged from —30 1o 7000,

The effects of cure swsiem, filler, plasiivizor

and antioxidant o0 ©% were also cvaluared. AL lower temperatures, pernside-vared nalural
rubber showed higher C5 than the conventionally cured rubber.  Fillers, naphthenic edl and
the antioxidant PENA increused O% at gll the temperalures studied,
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INTRODUCTION

Set s a measure of recovery of a rubber
specimen afler removal of an applied stress
or strain and that which occurs on compres-
sion is called compression set (C5).  This is
aL imporlant parameler influencing perfor-
mance of seals, gaskets, and mountings made
from rubbers and has been extensively sou-
died. Jahn {1963 studied CS% behaviour of
some  sylithetic elastomers In comparison
with thal of nalural rubber (NR).  Bafdwin
{1970 developed a simplified model far €8S
and compared the results of high lempera-
ture CS of cthylenc-propylene terpolymcr
(EPDM) rubber with the model.  Tmproved
C3 resistance of o Buoro elastomer was re-
ported by Moran and Pattison (1971). I
maost of these studics the test method emplo-
yed was ASTM T3 395, method B, with ap-
propriate modilications,  The test ipvolves
cennpression of a dise by 25 per cent of its
thickress for a fixed time at a [ixed tempera-
ture, followed by relcase at test lemperalure
recovery for M min al room  ternpera-
tura and measurement of fnal thickness,

The advantages and disadvantages of (his
fest method were desceibed by Turner and
Loraime {1972).  Although the icst provides
for measurement of set at any desired tem-
merature, tnthe literature one narmally Gnds
C5 data only at 20°C. 70°C and 100°C,
Howcver, Tor a proper evaluation of the set
behaviour, a vulcanizste hay to be tested over
a4 wider range of temperature., Tor practical
performance, €S both at low and ai high
terperalures will be of gpecial interest. R
15 also quite likely that the ranking of mabber
vulcanizates based on 8 measured at a parti-
cular temperature may nwol hold good at
artother, En this context the extenyive study by
Jahn and Bertram (1973) on the CS behaviour
of nitrile rubber over a wide range of tem-
perature and the imfluence of compounding
vartubles on set under such conditions, assu-
mes importance,  Although naturaerubber
i1 used in many engineering applications,
data on C8 behaviour at diflerend tempera-
tures are meagre, In ihe present mvestiga-
tion this aspect has heen taken into account
and C5 of NR vulcanizates over the ranpe of
lemperature from -30°C to 70°C has besn




