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Table 1 Tensile properties of co-extruded and blended samples Strain (%)
Volume fraction Yield Strength  Elongation
Sample code Fig. 5 Stress-strain curves of various samples with 50% POE
of POE % MPa at break %
PPE 0 28.0 189
Neat samples Vp 1
POE 100 — > 750
Al 10.3 24.7 232 Voo
A2 17.2 18.0 547 ’
A3 24.1 16.6 485
Blends % %
A4 37.9 10.0 644 5,1 5,2
A5 51.7 8.9 635
A6 72.4 — 657
Bl 13.8 236 562 Fig. 6 Equivalent box model
B2 34.5 17.3 630 091
B3 4.8 15.9 695 equivalent box model
2-Layer samples
B4 51.7 14.0 794 6 Takayanagi 2
BS 65.5 10.9 810 .
. Tomlins
Cl 27.6 21.5 538
16-Layer samples C2 41.4 17.3 657
c3 62.1 10.5 643 6
D1 20.7 23.3 585 6
32-Layer samples D2 58.6 10 629
D3 79.3 4.8 618
El 13.8 26.7 614 1
64-Layer samples E2 48.3 16.6 718
E3 55.2 13.7 552
4 79.3 5.9 629
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Fig. 4 Stress-strain curves of various samples with 13% POE
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STUDY ON THE MECHANICAL PROPERTIES OF PROPYLENE-ETHYLENE
COPOLYMER/ETHYLENE-1-OCTENE COPOLYMER STRATIFIED COMPOSITES

SHEN Jiabin WANG Ming LI Jiang DU Qin XU Shuangxi CHEN Guangshun GUO Shaoyun
The State Key Laboratory of Polymer Materials Engineering  Polymer Research Institute of Sichuan University ~Chengdu 610065

Abstract A set of microlayer coextrusion system was designed to prepare 2-layer 16-layer 32-layer and 64-layer
composites. The blended materials were also prepared by conventional blending technology to study the effects of
phase morphologies on properties of blends. The SEM micrographs showed that the multiplying elements acted as the
function of delamination and multiplication. For investigating the mechanical properties of stratified and blended
samples an equivalent box model was introduced and a series of corresponding tensile tests were performed. Both
the theoretical and experimental results showed that with the same volume fraction of POE V. the stratified
composites especially multilayer samples had higher yield strength and a comparable elongation at break comparing
with those of the blends. According to stress-strain curves it was illustrated that the yield phenomena behaved more
evidently for 64-layer samples than for blends which almost had no yield peak when Vg approached to 50% . By
studying the effect of layer numbers on tensile properties it was found that when Vy; was not too great the yield
strength was even larger than theoretical values acquired by an additive principle. Those distinct characteristics of
multilayer materials in the aspect of mechanical properties might provide a novel approach to produce high-
performance composites.

Key words  Propylene-ethylene copolymer Ethylene-1-octene copolymer POE Microlayer coextrusion
Stratified structure Mechanical property





