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Studies on Characteristics of lLaser Processed
Stand-up Pouch for Easy-opening

Koji SHIMIZU*, Kazuyoshi HAYASHI', Kozo MITA*

In this study, we discussed the characteristics of the stand-up pouch which had formed
score lines, for easy-opening, made by the energy of a carbon dioxide (CO.) laser beam. The
stand-up pouch was made of a laminated film consisting of oriented nylon (ONy) film and
linear low density polyethylene (LLDPE) film. A CO. laser beam at 5W, passing through a
lens for focusing, formed score lines in both sides of the pouch. At the score line in
processing speed from 6 to 30m, min, ONy melted and was removed completely because
ONy absorbs the energy of CO. laser’s wavelength at a higher level than LLDPE. In these
pouches, not only was there no deviation from score lines at tear test, but also tear
resistance decreased by half as compared to a pouch that has no score line. On the other
hand, tensile stress decreased to a level of one-quarter of the other area, but it was
considered that this reduction must not affect the whole strength of a pouch because all
samples cleared drop test. Furthermore, characteristics of pouches with formed broken lines
indicated a possibility to keep both tensile stress and tearing facility.
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Fig. 2 Schematic diagram of forming score lines
to a pouch
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Fig. 3 Processing speed dependence of score-line
width
(W) : both ONy and LLDPE were removed,
(@) :only ONy was removed, (A):ONy
was removed unperfectly
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Fig. 4 Processing speed dependence of tear
resistance measured by Elmendorf tear
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Fig. 5 Processing speed dependence of tear
resistance opened by hand. Each pouch
was filled with 500ml water, and its top
was sealed.
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Fig. 6 Processing speed dependence of tensile
stress across the score. The broken line
indicates the value at non-processed
area.
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Table 1 Various properties of pouches formed broken fine scores.
All samples were processed at 30m,/min.

Shape of score Intervals  Tear test Tear resistance Tensile stress Drop test
(N) (N./mm?)

Solid line — O (0) 1.9 10.2 O ()

Broken line 0.lmm O (0) 24 11.0 O

Broken line 0.2mm O (0 2.5 12.0 O (0

Broken line 0.3mm X (4) — — —

* Tear test . the number of samples that weren't torn along the score line

Drop test : the number of burst samples
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