Evaluation of the ultrasonic sealing performance of flexible monolayer
polyolefin films and paper/polyolefin laminates
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Introduction

The objective of this study was to evaluate the ultrasonic sealing performance against the heat conductive seal strength of
both common polyethylene (PE) and polypropylene (PP) sealing materials and paper/polyolefin laminates. Paper/polyolefin
laminates are light, flexible materials with good printability and with an authentic feel. However, studies on the ultrasonic
sealing performance of these materials are very limited.

Figure 1: Ultrasonic seal settings

Materials and methods

tFrequency: 35 kHz
Cold horn Time: 100 - 300 ms
Pressure: 2 - 6 N.mm™*
JAmplitude: 18 - 36 um

Table 1: Composition, measured total thickness and production process of films

Composition Measured Production
total process

thickness

Monolayers

LDPE 60 63 + 2 Blown extrusion | *
mLLDPE-C6 60 64 £ 2
LLDPE-C6 60 58 + 3 Cold anvil with energy director
LLDPE-C4 60 63 = 2 semi cilinder r = 2.5 mm
homopolymer PP (=homo PP) 60 61 £ 3 Cast extrusion it
random copolymer PP (=raco PP) 60 58 £ 3
Paper Laminates -
Paper uncoated+uncalendered/mLLDPE-C6 50/60 110 £ 4 Blown extrusion, Evaluatlon Of uItrasonlc Seal performance
Paper uncoated+uncalendered/mLLDPE-C6 50/60 118 £ 2 corona pretreatment - Seal strength compa red with maximum heat
Paper uncoated+uncalendered/mLLDPE-C6 50/60 104 + 2 and lamination
Paper uncoated+uncalendered/mLLDPE-C6 50/60 111 £ 2 conductlve Strength (ﬂgure 2)
Paper uncoated+uncalendered/raco PP 50/60 105 +9  Cast extrusion, -~ - Energy Consumption (ﬁgure 3)
Paper coated+uncalendered/raco PP 50/60 114 £ 5 corona pretreatment . .
Paper uncoated+calendered/raco PP 50/60 100 = 3 and lamination - Seal COmpaCthn (flgure 4)
Paper coated+calendered/raco PP 50/60 108 £ 7 - Sea| WindOW (tab|e 2)

Results and conclusions
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- Maximum seal strength monolayers: PE < PP

- Selection ultrasonic best pe_rforming monolayers_ - Laminated paper samples combine high strength of
PE: mLLDPE-C6: good maximum seal strength (figure 2), paper layer with sealing properties of polyolefin layer

wide ultrasonic seal window (table 2) and a low energy - No influence of paper production on maximum

consumption (figure 3) ultrasonic and heat conductive seal strength

PP: raco PP: good maximum seal strength (figure 2), wide
ultrasonic seal window (table 2)

Figure 3: Comparison ultrasonic energy consumption Figure 4: Comparison ultrasonic seal compaction
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