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Interfacial Adhesion Properties of Polyethylene / Polypropylene Co -extruded films

Jun MASUDA
Yousuke NAGANO

Interfacial adhesion properties of polyethylene (PE) /polypropylene (PP) co-extruded films were studied with

various PEs having different densities. Below 920 kg/m® of PE density, adhesive strength increased with the

decrease in PE density. And, in the density region of PE from 920 to 950 kg/m’, adhesive strength is approximately

constant regardless of PE density. In contrast, PE with 963 kg/m® shows specifically high adhesive strength for PP.

It was estimated that the cause of this high adhesive strength is that the crystallization rate of PP was improved by

HDPE which acts as a crystal nucleating agent of PP.
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Fig.1 Schematic image of co-extrusion lamination
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Table 1 Characteristics of polyethylenes and polypropylene
. Crystallization
R MFR Density
T
Resin Code (¢/ 10min) | (kg/ m?) emi)oeg;lture
Branched PE| LDPE |LD-919 8 919 91
LL-898 21 898 50
L-LDPE | LL-922 12 922 94
Linear PE LL-929 17 929 104
HD-949 14 949 109
HDPE HD-963 17 963 114
Polypropylene PP 25 900 111
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Fig. 2 a) SVM image of LL-929/PP co-extruded film, and b) average line profile of amplitude
along vertical direction of interface drawn in the square area of Fig.4 a)
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Table 2 Interfacial adhesive strength of PE/ PP
co-extrusion films

Resin Cod Density | Adhesive strength
o °C lkg/m®|  (N/15mm)
Branched PE| LDPE |LD-919| 919 0.1
LL-898| 898 5.9
L-LDPE|LL-922| 922 0.3
Linear PE LL-929 929 0.2
HD-949| 949 0.3
HDPE
HD-963| 963 1.2
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Fig. 3 Relationship between density of PE and interfacial
adhesive strength of PE/PP co-extruded films
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Table 3 Relationship between thickness of interface and
interfacial adhesive strength of PE/ PP co-extruded
and hot pressed films

Thickness of | Adhesive
Resin Molding method | Interface Strength
(nm) (N/ 15mm)
Co-extrusion 940 1.2
HD-963/ PP Hot press 40 1.1
Co-extrusion 500 0.3
LL-929/ PP Hot press 25 0.3
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Fig. 4 Schematic image of interlocking structure of
PE/PP interface
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Table 4 Crystallization temperature, of PP/ HD-963 blends

HD-963 | Crystallization
Resin content | Temperature
(%) (‘C)
5 114
PP/ HD-963 2 113
PP 0 111
HD-963 100 114
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Table 5 Interfacial adhesive strength of HD-963 /
(PP+HD-963) co-extruded films

Layer [ Layer Il Adhesive
Resi Resi HD-963 content Strength
st st (%) (N/ 15mm)
5 2.8
HD-963 PP/ HD-963 2 2.1
PP 0 1.2
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