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Fig.1 Effect of the nano-Si(; particles on the
tensile and flexible strength of PP

300

Ind

th

=]
|

Tensile failure (%)
[ =]
=

150

100 1 L I 1
0 2 4 6 8
$i0, content (wi%)

Fig.3 Effect of the nano-Si(; particles on the
tensile failure of PP
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Fig.2 Effect of the nano-SiQ; particles on the
elastic modulus of FP
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Fig.4 Effect of the nano-Si0, particles on the
impact strength of PP
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Table 1 The comparision of mechanical properties of PP/nano-Si0; and PP, PP/ nano-5i0;/EPDM and the PP/EPDM blends

PP/ nano-Si0, / EPDM
Composition
100/0/0  100/3/0 90/0/10 90/3/10  80/0/20  B0/3/20  70/0/30  70/3/30
Charpy impact strength( — 30T ) (kJ/m’) 11.4 11.1 33.9 23.6 57.2 59.2 88.3 82.0
Iz0d impact strength( ~ 20T} (J/m) 17.6 17.8 57.3 42.4 39.0 64.8 418.0 148.3
Izod impact strength(23C) (J/m) 25.0 36.2 69.6 66.9 89.9 121.9 616.2 524.9
Tensile failure { % ) 200 267 339 260 374 351 248 350
Tensile strength {MPa) 37.2 39.7 33.0 34.3 30.2 29.3 28.0 31.0
Flexible strength ( MPa) 45.7 55.3 41.9 46.3 36.1 36.8 27.7 32.7

Young's mudulus (GPa)
Flexible mudulus (GPa)

2.1l 2.36

1.07 1.25

1.84 1.90 1.37
1.22

1.84 1.16 1.53

0.98 0.76 0.85 0.77 0.86
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Fig.5 The compatision of the E™-T curves of
DMA of the PP/EPDM, PP/nano-$i0y/EPDM
blends and PP
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Fig.6 The comparision of the E"-T curves of
DMA of the PP/EPDM, PP/nano-SiQy/EPDM
blends
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Table 2 The comparision of the DSC results of PP/ nano-SiO;/EPDM and PP/EPDM bilends by crystallization (cooling)

PP/ nano-5i0, /EFDM PP/EPDM
DSC index

90/3/10 80/3/20 70/3/30 90/10 80/20 76/30
Temp. at the beginning crystal. (T, ) (T) 123.3 123.6 122.8 120.2 119.7 119.3
Temp. at the finished crystal. { T2} (C) 116.1 116.8 116.2 113.1 111.7 111.7
Peak temp. of the crystal. (T,,) (T) 119.9 119.8 119.2 116.6 115.2 114.9
Width at the half high of Peak (4,/,,) (T ) 25.1 24.2 24.9 25.8 30.5 28.3
Enthalpie of crystali. (AH,) (J/g) -90.0 -83.1 -79.6 -89.8 -85.0 -71.7

Table 3 The comparision of the DSC results of the PP/nano-5i0,/
EPDM and the PP/EPDM blends by melt (second heat)

PP/ nano-Si0,/ EPDM PP/EPDM

90/3/10 80/3/20 70/3/30 90/10 80/20 70/30

DSC index

Melt temprature

161.9 161.9 160.6 161.5 160.9 160.8
(Tx) (T)
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Fig.7 The SEM photos of the PP/EPDM and the PP/nano-Si0;/EPDM blends
a) PP/EPDM, b) PP/EPDM, c)PP/nano-Si0,/EFDM, d)PP/nano-Si0,/EPDM
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STUDY ON THE REINFORCED AND TOUGHENED PP BLENDS WITH THE RIGID
NANO-PARTICLES AND THE ELASTIC RUBBER-PARTICLES

WU Weil"2, XU Zhongde'
(Y Institute of Material Engineering, East Chine University of Science and Technology, Shanghai  200237)
(* Institute of Polymer Technology, University Ertangen-Niirnberg, 91058 Erlangen, Germany)

Abstract The reinforcing and toughening effects of PP blends were studied by the determination of the
mechanical properties, dynamic mechanical analysis, DSC, as well as morphology and structures of the
cross-sections, which were reinforced by nano-5i0, rigid particles and toughened by EPDM elastic particles.
It was shown that, the above two particles dispersed in PP matrix can increase not only the tougheness but
also the strength and the modulus of PP at a great extent. As the blend ratio of PP/nanc-SiQ,/EPDM is
80/3/20, the two particles have the concerted toughening effect. Nano-Si(, particles can also increase the
crystallization temprature and crystallization rate of PP and decrease its size of spherulite. Nano-Si(,
particles are dispersed in the PP continuous phase in the form of conglomerates which are made up of 6 ~7
nano-S5i(, particles in average and have a good combination strength with PP matrix. The comprehensive
properties of the PP/nano-Si0,/EPDM can match with the engineering plastics.

Key words Polypropylene, Nano-particle, Rigid-particle, Elastic-particle, Reinforcing, Toughening



