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Adhesion Properties of Polyethylene/Substrates at High Speed
Extrusion Coating

Shingo KOUDA
Naoki SATOH

Adhesion properties of lowJdensity polyethylene (LDPE)IKraft paper (KP) and LDPEDaluminum foil (AL) are

studied with the surface analysis and the evaluation of the rheological properties in the molten state for LDPE. It

is found that peel strength between LDPE and AL with flat surface is sensitive to the degree of surface oxidation

of LDPE, whereas adhesion property between LDPE and KP with porous surface is influenced by elongational

stress of LDPE at the pressure roll. Further, strainlhardening behavior in elongational viscosity influences

“

time in the air gap”, suggested by numerical simulation of the film casting process. The time in the air gap has a

close relation with the degree of surface oxidation. Consequently, controlling the elongational viscosity is

required for high speed extrusion coating, especially at higher strain rate.
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Fig.O O Schematic illustrations of lamination film structure

Table[ [0 Characteristics of LDPE samples

Petrothene203 Petrothene222

MFR 0 g010minO 8 8
Density 0 kglm30 919 924
Number of branches Ethyl 1 1
0 01000CO Buthyl 8 4
Pentyl 2 1
Hexyl or more 4 2
Number of CO C bonds tlvinylene 0.03 0.03
0 01000CO vinyl 0.03 0.01
vinylidene 0.17 0.11
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Table[ [0 Peel strength between substrates and LDPE

substrate Kraft paper Aluminum foil
Coating speed mImin0J 200 250 300 200 250 300
Petrothene 203 0.8 0.6 0.1 0.9 0.8 0.5
Petrothene 222 1.7 1.6 0.8 15 1.0 0.7
0O NI15mm0
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Table O Surface oxidation degree for LDPE films

ECD GSE_'CHZ_'
ICoating speed mImin[] 200 250 300
petrothene 203 0.032 0.029 0.018
Petrothene 222 0.039 0.031 0.022
KPO LDPE

O

E 27T

& o

= m}

z

()

ey

=)

51l

@ m] [ ]

T ° ® P203

& 0 p222

O . 1 1 1
0.01 0.02 0.03 0.04 0.05
EcnolEncHa

Fig.O O Relation between surface oxidation degree
0 EcoolEschznd and peel strength of KPO LDPE
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