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Tab. 1 Toughening effect of PP/HDPE/SBS three component blending materials
. Yield stress Flexural strength Impact toughness
Matrix SBS(?o) (MPB) (MP&) (KJ/mz)
PP 0 33.6 46 6
PP/HDPE s 30 42 42.5
PP/HDPE 10 28 39 65

Tab. 2 The mechanical properties of PP and its blends

No. 1 2 3 4 5
Composition PP PP/HDPE PP/HDPE-+SBS5% PP/HDPE-+SBS10% PP/SBS
Young?’s modulus (GPa) 1.68 1.51 1.42 1.19 1.44
Poisson’s ratio 0.43 0.435 0.43 0.42 0.425

Yield stress (MPa) 32.2 27.6 26.9 23.9 26.8

Izod impact strength (KJ/m?) | 7.0 13.3 39.5 75.0 15.0
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Fig. 1 SBS particles diameter distribution
curves of PP/SBS and PP/HDPE/SBS blends
(The content of SBS = 10%)
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Tab. 3 J,c & G,¢ of PP and modified PP

Material PP1300 PP1330 PP/HDPE PP/HDPE +5%SBS PP/HDPE +10%SBS

Jic(KJ/m?) 7.6 12.6 12.9 17.2 18.2
G,c(KJ/m?) 2.5 4.6 11.7 30.2 34.1
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Fig. 2 Tensile dilatation "curves (crosshead Fig. 3 Tensile dilatation curves at different
speed Smm/min), samples 1—5 see Tab. 2 crosshead speed(A,B,C = 5,20, 100mm/min)

sample PP/HDPE/SBS(5%)
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Fig. 4 Morphulogies of plane strain crack tip profiles
A, Mushroom; B, Spearhead; ©C. Sharp potch; D, Blunted potch
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TOUGHENING MECHANISMS OF POLYPROPYLENE
BLENDS MODIFIED BY ELASTOMER

SUN Yishi, ZHANG Zengmin, FU Zengli, YANG Wei
(Tsinghua University, Beijing 100084)

Abstract A new class of materials featuring PP/HDPE composite matrix modifi-
ed by SBS toughening agent are explored. Excellent mechanical properties are
offered by the present three component blending materials. Furthermore, a sys-.
tematic discussion on the toughening mechanisms of the said material system is con-.
ducted from three different but mutually connected viewpoints, namely the morpho-
logy structures, the macroscopic mechanics response and the evolution of the crack
tip profile. The investigation indicates that toughening can be achieved by the super-.
blunted crack tip in the plane strain portion of the crack profile, and the deve-
lopment of crack tip superblunting is resulted by controlling the material
morphology and the suppressing on the early evolution of the dilatational defor-
mation. ’

Key words Polypropylene, Toughening mechanism, Elastomer blending, Superblun-
ting





