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Structure and physical properties of the polyolefin materials

Produced by rotomoldings
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A uniaxial roto-molding system with a glass mold allows direct observation of the
rolling motion of sample particles during molding. The apparatus is used to investigate the
adherence behavior of EMMA and LLDPE powders in situ during molding. Direct
observation of the rolling motion and adhesion process of molding powders in situ during
rotational molding showed that the adhesion starting temperature of semi-crystalline
polymer powders corresponds to the melting temperature of the materials. Differently
layered structures from the mold contact side to the molding interior or “air” side can be
constructed by controlling the order of the introduction of the powder into the mold and by
the adhesion temperature, even for blended samples with the same components. The
tensile properties of the blend products were strongly affected by the layered structure. The
experimental values of Young’s modulus were quite in accordance with the theoretical
values calculated using simple Takayanagi models.
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Free
side

Figure 1. The POM picture of the
cross-section of the EMMA/LLDPE
blends rotomolded separately (Method
I). The dark parts denote LLDPE and
the white parts denote EMMA phases.

Imm

Freeside Mold side

Figure 2. The POM picture of the
cross-section of the EMMA/LLDPE
samples roto-molded simultaneously at
200 °C at which both powders can
adhere (Method II).

Figure 3. The POM picture of the
cross-section of the EMMA/LLDPE
samples roto-molded simultaneously at
100 °C at which only EMMA powders
can adhere (Method I11).
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Figure 4 Comparison of experimental
and theoretical mechanical spectra for

EMMA/LLDPE blends.
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Table 1l Comparison on the Young’s modulus
(E) experimentally estimated and
predicted by Takayanagi model.

Layer

Structure E(exp.)/MPa  E(theo.)/MPa
Mono layer 175 175
Two layer 180 180
Three layer 130 148
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Figure 5. Takayanagi models for the blend
samples. The black and white box are
represented for the LLDPE and EMMA
phases, respectively. The component ratios
used for the prediction of modulus are also
shown in the right and bottom side of each
model.

—— LLDPE
—¥— Three Layer
—&— Two Layer

—— Mono Layer
1

X
T T T T

0 2 4 6 8 10 12
Strain/-

Figure 6. The Stress-strain curves of
the rotationally molded products. The
open and closed symbols are
represented for the neat and blend
samples, respectively.
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