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Studies on the blends of polypropylene (PP) with
recently developad thermoplastic elastomer viz. styrene-b-
ethylene-co-butylene~b-styrene (SEZB3) in the composition
range O to 25 wt. % SEBS are reported, 3Studies include
melt rheological behaviour, tensile, impact and dynamic
mechanical properties, crystallization of PP component in
the blend and the morphology ané mode of fracture through

scanning electron microscopy.

Melt rheolozical properties show in general a
decrease of flow temperature and melt viscosity and melt
elasticity of PP on blending with SeBS. Melt fracture or
tendency towards extrudate distortion of PP is considerably

reduced on blending with 5:B5.

The tensile properties (tensile strength, modulus
and yield stress) of PP decreases on blending with SIBS,
Tensile yield behaviour studied on three different sets of
samples, viz, solution blended compression noulded (sBCM),
melt blended compression mouldéd (MBCi1), 2nd melt blended
injection moulded (Vi3Ii1), showed a systematic variation
with varying blend composition., Stress whiteninz during
tensile stretching in the yield region showed characteristic

features of shear bands as opposed Lo crazing.

Analysis of yield stress data on the basis of

the various theories of blend composition dependence led to
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consistent conclusions from all the theories about the
differences of stress concentration effect in these different

vy

sets of samnles 31k, BCH and 5BC:. Differences in the
blend morvhology provide supporting evidence for these
differences in stress concenvration effects, Results on
these three sets of sannles are discussed in detail to
describe the effects of these different blending techmiques
and the subsequent mixing of the two vhases during injection

moulding,

Impact strength of the three sets of samples,
measured at ambient temperature as a function, of blend
omposition, showed following order of improvement of imvact
strength : MBIM > SBCH > MBClH, Impact behaviour at low
teméeratures, viz, -30°C and,—19OOC, for MBI set of samples,
showed no toughening effect at ~190°¢C (where both the phases
were at its glassy state). At ~30°C (where PP is in its

lassy state and 433 is rubbery), the impact strength
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enhanceirent is considerably lower then that at -ambient
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mechanisms of toughening

ct

temperature, Distinctly di
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are suspected at ambilent temperature and at —)O C in this
blend, [rom the results of dynanic mechanical measurcments

a third mechanis: of toughening viz. viscoelastic energy

dissipation 1s found to be operative in this blend. This



(iii)

third mechanisn accounted well for the observed superior

, s 0
tougnening a2t ambient temperature than at =307C,.

Dynaxzic mechanical measurenments, in addition to
confirming the two phase character of this blend throush two
Aistinct ~lass transition relaxation peaks, show a non-
linear decreace of shear modulus with oz content of the
blend, showing minima around 10:! B3 content. This effect
is discussed in terms of the worpholocical features such as

e domain size of oD domadinis,

Crystallization benaviour of PP ccmponent in this
blend is studied in detail using differential thermal
analysis (DT4) and {-ray diffraction. Variation of X-ray
and DTA crystallinity showed a remarkable agreement, The
DTA data are analysed Tto show the effect of blend cownosition
on the crvstalline morphology, viz. degree of crystallinity
and crystallite size. Non~linear variations of crystalli-
zation parameters with 3285 content are discussed in terms
of differences in nucleation and growtn rates, which finally
result -in the distinctly different crystalline morphnology in
the three regions of 51BS content, low (O»S%),intermediate
(5-153),and high (15-255). Correlation of crystallization
varameters with tensile propertinss in the entire rance of
blend composition studied iz discussed and found linear in
most cases which suzgzgests a direct role of crystallization

L

of PP on the mechonical »roverties of this blend.

ﬁ
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Studies on ternary blends with tha inccrporation

of P. or HDPL as a2 third component in the PR/3:B3 blend are

<L

presented out in a later part of this thesis. All the

above mentioned studies (viz, melt rheology, tensile and
impact propertiss, morpholosy and mode of fracturc) are
carried out for these binary and ternary blends at constant
biend compozition, PP/Ia55/HUPE ternary blend showced distinct
further improverent in the properties of PP/32ZBS whereas
PP/SEBS/PS was found inferior to the PP/SSBS binary blend.
Impact strength of PP/SEBS blend increased nearly two-fold

on incorporation of HDPL as a third component, and the

tendency for extrudate distortion decreased considerably.

These data on the various blends enabled to propose
a fheoretical model for the dependence of the tendency for
extrudate distortion on the material properties viz, melt
elasticity and melt visccsity. According to this, at the

ppearance of extrudate
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critical shear stress for the
distortion the ratio (melt elasticity naraﬁeter)a/(melt viscosity,
should have a constant critical value, which is fully supported

by these data on various binary and ternary blends.,

Tensile properties of these ternary blends showed
sup:rior oropertics for PP/3.35/HDPE blend than PP/LuBS/PS
or binary blends P#/ iBS or °P/IDE:, Differences in the

tensile yield behzviour of the different samples and their
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correlation with impact strength suggested shear yielding
as the possible mechanisn of enhancement of impact strength,
which is supported by the scami.g electron microscopic

studies of the mode of fraclture of these samples,
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