Polyethylene, acid copolymer and ionomer sealants on alumlnlum foil
- What really makes them different?

Poster 9-7

Contributors Viscosity curves of LDPE (Ml 14) between  Viscosity curves of EMAA (Ml 8) between  Viscosity curves of i (M1 14) between
) X 190°C and 110°C 190°C and 110°C 190°C and 110°C

Anja Ulrich i Viscoslty range of LDPE ¢ 190°C "1 viscosity range of EMAA Pt T \iscosity range of ionomer & Jare

A. Lehnhardt, SIG ] oo poi-o R M ki Sieg | g pga:

Otto Plassmann, INEOS Sive a— 4743 S S Pt

2

Ginter Schubert, Hydro
Eddy Taal, Henkel
Jacques Roulin, DuPont

<

Complex shear viscosity |1*| [Pa-s]
2

‘geometry
Cone 1, d = 25 mm
7= 0.01; 100 - 0.00183 Hz

f}
/

Complex shear viscosity |n*| [Pa-s]
3
Complex shear viscosity |n*| [Pas]

104 10° 100 100 A o 102 102 101 100 101 b 103 102 101 100 101
Shear rate [1/s] Shear rate [1/s] Shear rate [1/s]
Temperature sweep of an LDPE (Ml 5) Temperature sweep of an LDPE extrusion Temperature sweep of LDPE (Ml 14, p 0.918)
coating grade (MI 5, p 0,923) and ionomer (Ml 14, p 0.933)
=10 10 10 107
[ 200
£ w5 = © LDPEMI 5 =  LDPE MI 14
= 180 = é &1 4 lonomer MI 14
:E 108 170 5 = =
§ 60 & £ —>» Cooling =
£ 150 g 2 —> Heating %‘ms
[ W G 8
£ 130 g k] T(MI)
H 120 2 Temperature of ; 10t
H 110 ; 2
- ]
L TE05 Rz
8 10¢ / g=05mrad | % l:'. i‘;'m’ lonomer exhibits a remarkabl
* \ / 80 E E higher viscosity in the sealing
N7 70 3 o hmpontun nngl ﬂ\m LDPE
| — . . ~— P 10 OSSP R YN voven 100 e
10°0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 G0 70 80 90 100 110 120 130 140 150 160 170 180 190 200 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Time [s] Temperature (°Ct Temperature [°C]
Melt tack jure in principle Temperature sweep of LDPE (Ml 5, p 0.923) Temperature sweep of LDPE (Ml 14, p 0.918),

Principle:

Lifting the upper geometry, here plate with a constant speed
Monitoring the normal force along with the plate/plate distance at
constant temperature

Plate D =8 mm

Initial gap = 0.4 mm

Final gap =2 mm

Repeat the measurement in the desired temperature range
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Comparison of the melt tack curve of ionomer
(M1 14) and LDPE (MI 14) at 190°C
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and ionomer (Ml 5, p 0.939)
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t lonomer M1 5 behaves like a
mixture of ionomer and LDPE
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ionomer (MI 14, p 0.939) and EMAA (MI 8, p 0.938)
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=+ Acid copolymer exhibits
a slope of viscosity between LDPE
and lonormr, botll of MI 14
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Comparison of the melt tack curve of ionomer
(MI 14) and LDPE (MI 14) at 120°C
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Comparison of the melt tack maxima between
190°C and 90°C
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Hot tack peeling conditions

! Seallng jaw length 150mm Strip is wider
: d than the jaws —

Lateral cooling

Sealed strip
width 40mm

Conditions: Sealingtime 0.50r1.0s
Temperature 170°C —90 °C
Pressure 0.167 MPa
Peeling speed 30 mm/s

<— Pesling direction for hot tack ——>
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Hot tack curves (detail) of different sealants in
aluminium laminates (120°C - 1s - 0.167 MPa)
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Hot tack curves of different sealants in
aluminium laminates (120°C - 1s - 0.167 MPa)
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The flow behaviour of sealant polymers and their hot tack are highly temperature-dependant
and differ characteristically, aluminium foil in laminates accelerates cooling and seal seam
solidification after sealing and so facilitates speeding-up packaging processes

Contact: Dr. Giinter Schubert, Hydro Aluminium Rolled Products GmbH, Foil Converting, 53117 Bonn,
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