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DESCRIPTION

[0001] The invention relates to antislip, plastic flexible packaging bags heat sealable e.g. for
closing the package, including for example prefabricated individual bags and bags formed in a
Form-Fill-Seal (i.e., FFS) packaging process, the bags based e.g., on plastic films, plastic
woven and/or nonwoven fabrics, or flexible plastic composites etc. Further the invention relates
to methods and apparatuses for their manufacturing.

[0002] Earlier paper packaging bags have been replaced with plastic bags in many fields of
heavy duty flexible packaging application. One of the advantages of plastic is that plastic (e.g.
film or woven fabric) bags can be closed with welding after filling. That is one of the factors that
have lead to their use in modern automated Form-Fill-Seal (i.e., FFS) packaging. Plastic bags,
however, are more slippery than paper bags which causes problems at their stacking. There
have been several- approaches for making plastic bags antislip.

[0003] Plastic bag outer surfaces can be tackified or provided with spots or strips of a coating,
or print, of such a polymer or ink as has a substance of a high coefficient of friction, e.g. hot
melt or water-based glue. It can decrease the slip between the bags. The substance must be
tacky and/or elastomeric to provide an antislip effect. In such products the high-coefficient-of-
friction coating is essentially two-dimensional- and as flat and thin as possible, because making
it thicker would not improve its antislip character but would increase it costs. A height of the
coat texture is typically much lower than about 50 micrometres, most often it is up to about 10
micrometres. One example is in DE19938828A1. Such antislip effect can be spoiled under fine-
dusty or wet circumstances and also the generally soft antislip substance is usually not
abrasion-resistant enough.

[0004] In US20150036952A1 as anti-skid material, heated, liquefied Vistamaxx (TM) 6202
elastomer is applied from an extrusion head to a woven polypropylene packaging bag, and
immediately flattened with rollers, in plural spaced-apart strips with the aim of increasing the
coefficient of friction of the surface. In our understanding, if the layer thickness of the strips
were great enough to provide an antislip effect based on a mechanical interlock between
mating strips of mating bags (independently from the substance of the strips being
elastomeric) then the long continuous strips would severely compromise the bag's flexibility,
and in addition the antislip effect based on the mechanical interlock would lack any isotropy,
further it would be very expensive.

[0005] Roughened plastic flexible packaging materials are known to have been used in bag
packaging also in industries Backing dusty products. In such materials the antislip effect is
based on an essentially three-dimensional texture of the rough surface while simultaneously a
flexibility of the packaging material should be maintained. Namely, protruding parts of the
antislip surface interlock with a mating surface. Necessarily, typically the higher and sharper
the protrusions are, the better the antislip interlock is. Typically a protrusion height of at least
about 50 micrometres is useful, and a presence of an undercut in the protrusions (as seen in a
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side view of the protrusion) makes the antislip effect much better.

[0006] In a first group of roughened antislip plastic flexible packaging material solutions the
roughening texture is formed from the material of the plastic wall of the packaging material
itself. In DE 3437414 A1 embossing pins are used to raise individual points of the film, in US
3283992 linear ribs are raised from the original surface, in US 6132780 an annular ring
surrounds a perforated aperture in the film. Drawbacks thereof include that a desirable sharp,
undercut character of the roughening protrusions can not be provided, further, the substance
of the antislip protrusions is inherently identical with that of the wall, and the wall can be
weakened. Further, with antislip protrusions of rib-like, elongated shape (as seen in a top view
thereof) generally a desirable isotropy (i.e., providing uniform antislip engagement in all
shearing directions) of the antislip surfaces can not be provided and also a flexibility of the
packaging material is compromised.

[0007] In a second group of roughened antislip plastic flexible packaging material solutions
the roughening texture is formed from a material other than the material of the plastic wall or of
the essential strength-giving layer or -component of the packaging material. In patent US
4488918, making a coextruded blown packaging film with a roughened antislip outer surface
includes using in an outer coextrusion layer a high density polyethylene grade having an
expressly low fractional melt mass flow rate preferably as low as 0.14 or preferably even lower,
which is taught to be fundamental to its roughening effect. (Fractional melt mass flow rate is a
name used for melt mass flow rate values lower than 1.0) The method is complicated, provides
imperfect isotropy of the antislip effect, and for an acceptable antislip effect a thick ruptured
coextrusion layer is necessary which compromises a flexibility of the material and is costly. A
method, described in WO 8901446A1, of roughening a polyethylene plastic bag wall includes
printing a hot melt adhesive, forming truncated cones and hemisphere-like protrusions on the
film. Its apparatus is a gravure printing roll. The printed "dots" are definitely low-profile, flat
protrusions. Hot melt printing inherently needs melt polymers of a very low melt-viscosity, i.e.,
of a very high melt mass flow rate in order of allowing, a handling, of the melt in the apparatus.

[0008] There is a third group of roughened antislip plastic flexible packaging material
solutions. These are based on the concept of dispersing and fixing thermoplastic roughening
particles, of a size suitable for the slip-decreasing purpose, on the surface of a plastic film or
fabric. (Any such use of non-thermoplastic particles would be undesired due to a spoiling of a
recyclability of the product). Namely, PCT publication WO 98/34775 and corresponding patent
US 6444080 describe an antislip packaging film comprising a polyethylene film wall and antislip
protrusions projecting from its surface, the protrusions constituted by thermoplastic polymer
particles fixed to the wall's surface. According to their teaching, the material of the particles can
be the same as that of the film wall or it can also be another plastic material capable of welding
with the film wall. Further, the particles can also be adhered to the surface. It means that the
substance of the particles can be selected independently from the substance of the film wall.
The documents teach that the particles must have a good abrasion resistance and also a
suitable size (preferably a narrow size fraction). In a process example of US 6444080
(originating from the current inventors) in a film blowing apparatus a polyethylene tubular film is
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drawn up to form a balloon. For a roughening, polyethylene particles are brought to the film
surface before a blowing of the cooling air onto the film. Patent HU220997B1 (also originating
from the current inventors) describes, in detail, an apparatus for such roughening of a film
during the manufacturing of the film wall. In HU220997B1, Page 4, Column 1, lines 26-36 cite
(see its Fig. 2.): "Since we displaced, by lifting it up, the cooling ring 20 from a plane of the die
gap 2, the film tube 23 remains of essentially the same diameter from having left the die gap 2
up to the cooling ring 20 This is the section where we get the polymer particles 24 onto the
plastic-state film tube 23.". Further its Page 4, Column 2, lines 27-33 cite (see its Fig. 2.): "An
extent of a melting of the polymer particles 24, and thus also of their welding into the surface of
the plastic-state tube 23, can be influenced with displacing the cooling ring 20 in a direction of
the moving of the film tube 23. Thus, as a certain period of time free of cooling is provided for
the polymer particle 24, it welds into the surface of the film tube 23, and thereby a desired
roughening can be achieved." Its Fig. 2., in accordance with its description, shows the melted
neck of a plastic bubble emerging from a film-blowing die, and shows the particles being blown,
at a first altitude above the die, onto a section of the neck where the neck essentially has a
cylindrical shape, and shows a cooling ring at a second altitude significantly high above the
place of the blowing of the particles. Particles bouncing from the bubble fall into a suction unit
(signed, 34 in.Fig. 2. of HU220997B1) and are vacuumed away, collected and re-used for the
same purpose. From the patent the skilled person will understand that providing a long
cylindrical stalk or neck of the bubble is necessary, namely for providing for the dispersed
particles a period of time free of cooling.

[0009] Further, the ISO 1133-1 standard describes the standard method of determination of
the melt mass-flow rate (MFR) of thermoplastics using an extrusion piastometer. The I1SO
1133-1 standard prescribes that if melt flow properties in regard of a plastic film are to be
measured then some small pieces of the film must be cut, by default, into strips and
compacted before measuring.

[0010] Within the field of roughened flexible packaging materials the fact that the antislip
protrusions can be of a substance selected relatively freely, and independently from that of the
film wall, is a unique feature of the third group of solutions, therefore at selecting substance
parameters of the antislip protrusions/roughening particles the skilled person would primarily
lean on the teachings of the third-solution-group documents. Nevertheless, any suggestions
available from the second group of solutions would appear to suggest using in the outmost,
roughening layer of the film a substance of a very low fractional melt mass flow rate.

[0011] We note that at comparing viscosities of polymer-melts based on their melt mass flow
rate values it is important to keep in mind that the values should be compared with a
logarithmic approach. It means that at comparing polymers, it is essentially a ratio, of their melt
mass flow rate values, rather than a difference thereof, that counts. In other words, there is a
greater difference, in this respect, between melt behaviours of two polymers of respective melt
mass flow rate values of 0.20 and 0.10 than between those of 200 and 150. As concerning
selecting a melt mass flow rate value of the antislip protrusions/roughening particles, there is
not any explicit teaching available from the background documents mentioned in the third
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solution group. In HU220997B1 the particles bouncing from the hot bubble are re-collected by
vacuum and re-used . In our practical experience the bouncing particles are hot and therefore
stick together during their re-collection unless they have an expressly low fractional melt mass
flow rate, as would also be clear to a skilled person based on trial and error. VWe managed to
perform the operation of the configuration taught in HU220997B1 Fig. 2 with a high density
polyethylene reactor powder of a melt mass flow rate of 0:25 g/10min. determined at 190°C
under a load of 2.16 kg in accordance with ISO 11-33-1. Summing it up, there is not any
teaching or suggestion prompting the skilled person to use in a roughened packaging film,
belonging to the third solution group, thermoplastic antislip protrusions of a substance of a melt
mass flow rate as high as, or higher than, 0.6 g/10 min while there are definite suggestions on
the contrary.

[0012] There is still a need to expressly select a melt mass flow rate in the substance of the
antislip protrusions used in the solutions of the third solution group.

[0013] Further, it is a part of our recognition that we found new problems to solve. These
problems, to be solved, relate to antislip packaging bags and to methods and apparatuses for
providing plastic packaging bags, as follows.

[0014] In regard of antislip packaging bags we found the following. Plastic flexible
packaging materials can be heat sealed for closing the package, for example a bag of plastic
film or plastic woven or nonwoven fabric is filled with contents and then a mouth of the bag is
closed with welding. The operator selects such welding temperature and welding time and
cooling time as is experienced to be the best for the given product. That selection is, even with
modern Form-Fill-Seal (FFS) machines, essentially empirical, based on trial and error. Welding
machine operators prefer if all the different packaging materials running through their welding
machine accept the same operating point of welding. Plastic (e.g. polyolefin) packaging films
accept a relatively wider range of welding parameters, while plastic (e.g. polyolefin) woven
fabrics are more sensitive to a proper selection of the welding parameters, because, as we
theorise, the tapes from which the fabric is woven have a great molecular orientation which
makes the welded tape portions prone to receding from under the welding tool by their heat
shrinking. Both with films and fabrics, if the used welding operating point differs too much from
the optimum, then it can weaken certain parts, or the whole, of the sealed seam which
introduces a latent risk of later customer complaints. This fault is hard to detect during the
manufacturing of the packages. In case of packaging materials taught in documents of the
third solution group, roughened surface parts can be in the heat-sealed, or welded, zones. For
a first look it seems to cause no problems because the antislip protrusions are of thermoplastic
materials, and preferably even weldable with the wall of the packaging material. Ve, however,
gained an insight into what happens during such a heat sealing. At the very beginning of the
heat sealing or welding, the antislip protrusions act as spacers between the welding tool and
the wall of the packaging material. Further, for example in case of a roughened side-gusset
being welded, or in case of an overlapped-style FFS packaging or a pinched-top-closing, they
can even act as spacers between facing plastic walls to be welded together. The antislip
protrusions must first be melted, and compressed flat, before the actual welding-together of
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the walls. The need for the melting and compressing of the antislip protrusions increases the
welding energy required for the complete welding. In other words, the local presence of antislip
protrusions in the heat sealed or welded zone in fact modifies, to a certain extent, the welding
operating point ideal for the weld. It is, in theory, possible to exactly select, on the welding
machine, the welding parameters especially required for the welding of the roughened
surfaces, but operators do not like to change, but they prefer to run antislip bags with the same
settings as they use for ordinary bags. More over, in a single antislip bag, there can
simultaneously be roughened and non-roughened surface parts in the heat sealed or welded
zone, for example if the roughening is formed in spots or strips. VWe add that, at manual
welding as well as with FFS welding machines, a perfectly exact positioning and orienting of
the welded line within the packaging material can never be guaranteed. All that can result in
certain bags or certain bag parts being heat sealed or welded with a suboptimal welding
operating point. As we recognised, there is a need to form such thermoplastic, particle-like
antislip protrusions of the packaging material, e.g. with fixing particles to a flexible packaging
material wall, whose presence does not influence too much the optimum welding parameters
of the flexible packaging material. There is a need for such new packaging materials/bags, and
for methods and apparatuses for their manufacture.

[0015] We examined and found that there are two product factors whose presence, in
combination, makes dealing with a solution to this problem (of the welding operating point
requirement being modified by a presence of antislip surface protrusions) particularly
significant. First, if the antislip protrusions can be of a material selected to be different from a
material of the packaging film or fabric wall itself, then it gives a possibility of making this
selection in a beneficial way. Second, if the wall of the packaging material is relatively thin (i.e.,
lightweight) compared to a height of its antislip protrusions then it makes this configuration
relatively sensitive in regard of our problem, because the extra welding energy requirement
(needed for heating and flattening the spacer protrusions) is relatively greater, in proportion of
the basic welding energy requirement (needed for welding the walls together). This second
factor we formalise as a combination of the packaging material wall having a surface weight of

at most 500 g/m? and the antislip protrusions having a height of at least 50 micrometres.
However, we also found that the mentioned significance is further increased if the antislip
protrusions are of an undercut character (in this case the height/width ratio of the protrusion
can be relatively great and also a narrower, undercut foot of the protrusion can decrease heat
conducted therethrough). We also found that the welding operating point is particularly
sensitive to a presence of antislip protrusions of the discussed kind if the packaging, material
includes a plastic woven fabric. As we theorise, in the very first phase of the welding, when the
protrusions are yet in place, acting as spacers, a radiant heat of the hot surface can already
cause an undesired shrinking of the woven fabric wall before its actual full-surface
compressing and welding takes place. As we said, fabric tapes have a greater individual
molecular orientation than a blown film (and that is what makes a fabric stronger than a film of
equivalent surface weight).

[0016] We examined and found that in order to decrease an influence of the antislip
protrusions on the optimum welding parameters of the flexible packaging material it is
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beneficial to select a particular combination of two factors already known from the background
art. First, if the antislip protrusions are randomly distributed (on the micro-scale) in the
roughened- surface then a quality of a weld in a welding line will not be as dependent on a
particular selection of a place and orientation of the welding line as it is in a packaging material
having antislip protrusions of an arrangement ordered, for example into rows and columns
related to a machine direction of the packaging material, on the micro-scale. Namely, if in the
latter case the orientation of the welding line is approximately parallel or perpendicular to the
machine direction, then an outcome of the welding, in regard of how many antislip protrusions
fall into the welded line zone, will be very sensitive to both the exact position and orientation of
the welding line. Such sensitivity can be ruled out by providing the antislip protrusions in a real
random distribution on the micro-scale. Second, if an antislip protrusion is, looked at from
above its top, relatively round, rather than relatively elongated, then an actual orientation of the
antislip protrusion relative to the orientation of the welding line can not influence a chance of
the antislip protrusion intersecting the welded zone as much as with a packaging material
having elongated (e.g. expressly rib-like or fibre-like or strand-like in a top view) antislip
protrusions. Therefore with antislip protrusions whose average top-plan-view aspect ratio (ratio
of greatest to smallest extent in a top plan view) is at most 5.0, the welding quality will remain
relatively independent from the mentioned accidental factors.

[0017] Nevertheless, we examined and found that it is the melt mass flow rate selected in the
substance of the antislip protrusions that plays the most important role in influencing the
optimum welding parameters, rather than for example a melting temperature of the substance
of the antislip protrusions. We found that the higher the melt mass flow rate of the substance of
the antislip protrusions is, the less influence the presence of the antislip protrusions has on the
optimum welding parameters of the packaging material. To illustrate this, see Comparative
Example 1. We theorise that in its background there is the following. When, at the start of the
welding, the protrusion, as a spacer, is exposed to a compression with a hot surface, its
temperature starts to rise by time. As its temperature rises, it starts to lose its rigidity and starts
to let the compressing hot surface deform the protrusion into a flat shape. A protrusion of a
substance of a higher melt mass flow rate loses (o a desired certain extent) its rigidity at a
lower temperature, i.e., at an earlier time, than one with a lower melt mass flow rate. In other
words, at a given heating temperature and pressure, a higher-melt-mass-flow-rate spacer-
protrusion will collapse sooner than a lower-melt-mass-flow-rate protrusion, decreasing the
extra welding time required because of the presence of the protrusions. The lesser that extra
welding time requirement is, the closer the optimum welding parameters of the roughened
material will be to those of a non-roughened one. The presence of the antislip protrusions only
has an essential effect on the optimum welding parameters if the thickness of the wall is not

too great relative to the protrusions' height. Further, the more protrusions there are, per cm?,
in the surface, the greater significance they have in influencing the welding parameters.
Further, particles or granules fixed to the surface sticking out to a greater protrusion height, or
with a more emphasized undercut, will influence the welding parameters more than the same
particles embedded deeper into the surface with a lower protrusion height.

[0018] In regard of methods for producing antislip packaging bags we examined the
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background art and recognised the following. Generally when films for packaging purposes are
manufactured with film blowing, the diameter of the die gap is smaller than a final diameter of
the (frozen) bubble which means there is provided a horizontal expansion in the proceeding,
plastic-state wall of the bubble whose complete extent is referred to as blow-up-ratio (B.U.R.).
In addition, the wall, because of its own weight, is continuously exposed to a vertical stretching,
from the die gap on, as long as the wall is plastic-state enough to be stretched, i.e., up to the
freezing line. The plastic-state, stretching part of the bubble is referred to as the neck of the
bubble. If, in accordance with the teaching of the background art, we bring and stick plastic
particles to a landing area selected in the tacky outer surface of the wall of the bubble in any
such area of the neck where the neck has a shape of a vertical cylinder, i.e., where there is not
any horizontal expanding of the wall taking place, i.e., where all planes tangent to the bubble
are vertical, then the particles having stuck to the outer surface start to travel upwards with the
wall as the wall proceeds toward the haul-off. With respect to the stretching and expanding of
the wall, happening above the landing area and progressively decreasing a closeness of the
stuck particles in the outer surface, in order of a possible densest final particle covering of the
outer surface it is reasonable to saturate the outer surface with the particles in the landing
area, It means that in the landing area neighbouring particles, freshly arrived to the outer
surface, are in contact with each other. From the moment of their arrival to the outer surface
their temperature is progressively raised (by the hot outer surface) and at a point they become
hot enough to become tacky. Simultaneously, as the wall carrying them becomes progressively
thinner, the particles get progressively more and more distant from each other at least in the
vertical direction due to the continuous vertical stretching present in the wall. And as soon as a
horizontal expansion of the wall takes place, i.e., as soon as tangent planes of the neck
become divergent (i.e. closing essential angles with the vertical), the particles start receding
from each other also in the horizontal direction. Heating up and getting more and more distant
are therefore concurrent processes of the stuck neighbouring particles. With an arrangement
corresponding to that taught in HU220997B1 and with particles of definitely low fractional melt
mass flow rates, such as of 0.25 g/10 min. (190°C; 2.16 kg; 1SO 1133-1), we experienced that
a purely vertical moving-apart of neighbouring particles is sufficient to prevent a sticking-
together of the neighbouring particles, in other words, a purely vertical moving-apart of
neighbouring particles is enough to separate the neighbouring (and originally adjacently
contacting) particles before they get as tacky (from heat) as to stick together. But, as we
recognised, if we select a relatively higher melt mass flow rate in the substance of the particles
then it can happen that neighbouring particles, freshly stuck to the outer surface, travelling with
the wall, in a cylindrical section of the neck where the wall is free from a horizontal expansion,
start to stick to each other before a horizontal expansion of the wall starts. We theorize that it is
the result of the particles of a higher melt mass flow rate becoming semi-liquid at a lower
temperature, i.e., at an earlier time, than particles of a lower melt mass flow rate, and if the
particles reach a certain level of semi-liquidity before they are sufficiently removed from each
other also in the horizontal direction, they can start to stick to their neighbours being near in
the horizontal direction. Their sticking together results in a product configuration in which
neighbouring protrusions, originating from neighbouring landed particles, are connected with
thin tentacle-like connecting parts consisting of the material of the antislip protrusions, the
connecting parts typically extending in a nearly cross-machine direction of the film
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corresponding to a nearly horizontal direction in the bubble. That makes it difficult to make
separate antislip protrusions from each individual particle, and especially difficult to form an
undercut character thereof especially if even an isotropy thereof is also desired. We
recognised that the problem can be solved if we select a landing area which is not too far
below an expanding area, where within the latter the neck is not cylindrical but divergent,
where the wall is exposed to a horizontal expansion, It is even more preferable if we select a
landing area which is at least partly in an expanding area, i.e., if we bring the particles to such
outer surface parts as are progressively divergent upwards. Namely this way the particles get
far enough from each other in both machine direction and cross-machine direction before they
can get as hot as to stick to their neighbours.

[0019] In regard of apparatuses for roughening a blown film we examined the background
art and recognised the following. To carry out the methods mentioned hereinabove in a film
blowing machine making a roughened film tube, we would like to provide an apparatus
specifically designed therefor. In the mentioned process the improvement over the background
art is selecting a landing area which is either in an expanding area or at east not too far below
an expanding area. We recognised that we can use one or both of two different improvements,
in a film blowing machine, both providing contribution over the background art corresponding
to the mentioned process improvement. Namely, if we modify the apparatus of the background
art, known for example from HU220997B1, in a way that we provide an arrangement, of a die
head and an air ring, that is suitable to define a bubble shape divergent enough also under the
air ring and we provide a particle dispersing unit for bringing the particles to that place then the
method objectives can be met. This measure is definitely against the teaching of the
background art. Also, if in our new arrangement we retain the known feature of the air ring
defining an expanding bubble area above the air ring's bottom and we provide the particle
dispersing unit near enough to the air ring (closer to the air ring than in the known apparatus),
then again the same method objectives can be met and this new combination is also against
the teaching of the background art. Further, we recognised that if relatively high-melt-mass-
flow-rate particles are used then their bouncing from the hot bubble can lead to their sticking
together before or during their recollection, because they seem to be prone to sticking together
more than low fractional melt-mass-flow-rate particles. Therefore it is preferable to prevent
particles from bouncing and dropping from the hot film surface at all. Further, we recognised
that selecting a dual-lip (in other words: double-orifice) type air ring, rather than a single-lip
type one, can help to provide a divergent bubble shape under the air ring, by increasing the
diameter of the bubble at the level of the air ring bottom in relation to the level of the die gap
because with a dual-lip type air ring such expanding venturi-forces can be exerted directly to
the bubble right above the air ring bottom as are not possible with a single-lip type one. In fact,
the same can be the case with air rings possibly having more than two air lips (in other words:
air orifices). Further, we recognised that an undesired back-wind, i.e. a wind blowing downward
at the air ring bottom level between the bubble and the air ring body, typically mainly
introduced by installing a dual-lip type air ring, rather than a single-lip type one, can be
sufficiently extinguished with installing a wind shield between the air ring and the landing area
for protecting the landing area and/or the particle-dispersing unit from the back-wind of the air
ring. More over, if the wind shield includes a chamber of a suitably maintained air-pressure
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then even stronger back-winds can be extinguished. Further, we recognised that it can be
beneficial to select a landing area as close to the die gap as possible if we want to compensate
the effect of the cooling coming relatively early (due to the air ring being close to the landing
area), possibly prematurely stopping the fusing process of the particles and if we want to
exploit the fact that we do not necessarily need to provide room for a particle recollecting
device between the die gap and the landing area. Namely, closer to the die gap the wall is
thicker and hotter than thereabove, the thicker and hotter wall providing a greater specific heat
charge for each particle stuck thereto, possibly suitable to offset the early cooling.

[0020] The essence of a product invention is an antislip, heat sealable plastic packaging bag,
= the packaging bag formed from an antislip flexible packaging material,

= the packaging material comprising a heat sealable plastic flexible wall having an outer

surface, the wall- having an average surface weight of at most 500 g/m?,

= in at least a part, a roughened part, of the wall the packaging material comprising a
multiplicity of separate antislip protrusions, of a first substance, randomly distributed on the
outer surface and projecting from the outer surface to a protrusion height of between 50
micrometres and 10000 micrometres, with an average of top-plan-view aspect ratios of the
multiplicity of the antislip protrusions being at least 1.0 and at most 5.0,

= at least some of the antislip protrusions (more preferably at least one twentieth of the antislip
protrusions, more preferably at least one tenth of the antislip protrusions, more preferably at
least a quarter of the antislip protrusions, more preferably at least a majority of the antislip
protrusions) having a hidden surface portion being a portion of a free surface of the antislip
protrusion which the antislip protrusion covers from a viewer in a top plan view of the wall taken
from above the antislip. protrusions,

= the multiplicity of the antislip protrusions looking toward an outside of the packaging bag,

= the first substance being a thermoplastic polymer, and the outer surface being of a second
substance different in some property from the first substance, the packaging bag being new
in that

= the first substance has a melt mass flow rate of at least 0.6 g/10 min. determined at 190°C
under a load of 2.16 kg in accordance with 1ISO 1133-1.

[0021] As used herein, a "majority” of the antislip protrusions means a number of the antislip
protrusions that is greater than half of a total number of the antislip protrusions. The product is
a packaging bag consisting of a flexible packaging material meaning it is suitable for
packaging, including its flexibility being suitable, for example suitably isotropic, for a flexible
packaging. The packaging bag can be of any suitable form, e.g. pillow bag, gusseted bag,
valve bag, block-bottom bag etc. The packaging bag can be formed, from the packaging
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material, in any suitable way, e.g. by folding, stapling, welding, sewing, hot-melt-adhering,
adhering with a crosslinked adhesive, or any combination thereof. It can be a prefabricated
individual bag or can originate from a Form-Fill-Seal (FFS) process. The bag can be empty,
e.g. ready to be filled and closed, or can contain contents. For example, it is possible that the
flexible packaging material is only formed into an actual bag when there are already contents
in it, typically in an FFS process. The packaging material is antislip due to its having the antislip
protrusions that act to decrease its slipping under suitable conditions. It does not necessarily
mean that the packaging material cannot slip at all. The substance of the packaging material is
plastic, including one or both of suitable synthetic and natural polymers, possibly including any
of the usual additives, pigments, organic and/or inorganic fillers etc., and can include any one
or more of films, laminates (e.g. laminate of film(s) and fabric(s)), nonwoven fabric, woven
fabric, e,g., a fabric woven from film tapes (e.g., a circularly-woven or flat-woven material) with
or without an internal and/or external coat made for example with extrusion coating etc.. The
packaging material can also contain components other than plastic, e.g., in the form of printing,
labels, inserts etc.. The packaging bag, as well as the wall, is heat sealable, for example for a
closing of the package, which means that after it is filled with some contents, it can be suitably
closed with welding or heat sealing, for example with closing a mouth of a bag with a straight
cross welding line or with forming a closed pillow package from a centre folded film in a "U"- or
"L"- shaped sealer which forms heat sealed seams on three edges of a pillow-like bag. The
heat sealability can, for example, mean a heat sealability with a flat heat sealer that fuses
abutting flat wall surface parts together without splitting the wall or it can be, for example, a
sealability with a splitting-welder which welds wall parts together along narrow edges of a split
line, Heat sealability can mean any one or more of a heat sealability or weldability with any of
suitable means, for example, with hot-air, hot-bar, patterned-hot-bar, hot-conveyor, ultrasonic,
impulse, patterned-impulse, highfrequency or any other suitable heat sealer or welder.
Providing a cooling time in each sealing cycle can be a characteristic of the heat sealer. As
regarding the mentioned example heat sealing devices, their heat sealed or welded area can
consist of disjunct islands of welded micro-portions (corresponding, e.g., to a pattern of the
patterned welding tool) which is preferable with welding fabrics woven from flat tapes in order
of keeping them from shrinking from the welding and in order of providing flat tape portions left
unwelded for a more secure load bearing across the welding line. The heat sealability of the
packaging bag or of the wall does not necessarily mean that all sides of the packaging material
or the wall are (or are equivalently) heat sealable. As regarding a meaning of the term
"average surface weight" in regard of a web or wall, its meaning is its mass divided by its

surface area, and for example in case of a film bag comprising 2 m?'s of film, the surface area

is 2 m?'s, meaning a total of the surface areas of its individual wall panels in accordance with
the usual meaning of the term in the art. The average surface weight of the wall is at most 500

g/m2, which means it is either 500 g/m? or less than 500 g/m2. A lowest limit of the average
surface weight is implicitly determined by the usage for a packaging material and could be for

example about 3 g/m2. The average surface weight of the wall means its average surface
weight calculated without the multiplicity of the antislip protrusions. The wall can include one
layer or more layers, (e.g., of coextruded polymers, or of films and/or fabrics, etc.), a plurality
of layers can be attached to each other fully or partly, e.g., in patterns, the layers can be
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uniform, or similar, or different from each other e.g., providing the wall with different properties
(e.g., blocking moisture, blocking ultraviolet light, giving strength, blocking oxygen, absorbing
moisture, providing aesthetics, providing printable or adhereable surface, etc.). A part or
possibly even the whole of the wall is roughened. There is at least one roughened part in it
though it can as well include more such parts, interconnected or separate, in any useful
configuration, e.g., in stripes, spots etc.. Some regions can be left without roughening in order
of a later stamping, writing-on or labelling. The wall has an outer surface, meaning a surface
thereof for looking outward from the package when the packaging is finished. There is a
multiplicity of the antislip protrusions in the outer surface, looking to an outside of the
packaging bag, which means their number is great enough to generate at least some antislip
effect for the package later formed and stored laid on this outer surface. There are antislip
protrusions separate from each other which means that between neighbouring antislip
protrusions there is a separation, e.g. there is the outer surface of the wall. The antislip
protrusions can be formed in any suitable way, including forming the protrusions unitarily with
the wall, e.g. with moulding, forming the protrusions fixed to the wall, forming protrusions of
particles fixed, e.g., fused, welded, or adhered to the wall etc.. The antislip protrusions can
have any suitable shape that corresponds to the specification. For example they can have an
irregular granule shape or any other suitable shape. The antislip protrusions project from the
outer surface and the outer surface can for example provide a flat base around a projecting
antislip protrusion or the outer surface can be non-planar, e.g., can provide a bump or an
indentation at a foot of the antislip protrusion or the wall can have an outer surface with a
texture, e.g., in case of woven (coated or uncoated) fabrics or embossed films. The antislip
protrusions project from the outer surface to a protrusion height, the protrusion height meaning
a height of the protrusion from its foot (i.e., its part at which it meets the outer surface) to its
top (i.e., its point farthest from its foot). The antislip protrusions are randomly distributed on the
outer surface which means that in a top plan view of the wall's roughened part the respective
positions of the centres of feet of the individual antislip protrusions are arranged in a random
manner on a micro-scale. Independently therefrom, the wall's roughened parts can be
arranged in an ordered manner, e.g. in stripes, on a macro-scale. Each antislip protrusion has
its own top-plan-view aspect ratio which means a ratio of the greatest to the smallest extent
(i.e., analogously to "length-to-width") of the antislip protrusion in a top plan view of the wall's
roughened part taken from above the antislip protrusions. The wall's roughened part has a
characteristic that the average of the top-plan-view aspect ratio values of each of the
mentioned multiplicity of the protrusions that can be seen in the top plan view of the roughened
part is at most 5.0, which means it is either 5.0 or less than 5.0 . As used herein, the free
surface of the antislip protrusion is a surface of the antislip protrusion than can be seen from
somewhere, and for example if the antislip protrusion is constituted by a granule fixed to the
outer surface of the wall then its foot, where it attaches to the carrier, is not a part of the outer
surface of the antislip protrusion because it is not visible from anywhere. Thus the hidden
surface portions of an antislip protrusion can be found with finding out what parts of the antislip
protrusion's free surface are invisible, in the top plan view, because of being hidden, from the
viewer, by the antislip protrusion itself. The feature of the hidden surface portion expresses
that at least some of the antislip protrusions are sharply protruding, capable of engaging at
least with their hidden surface portions, implicitly usually relatively close to the outer surface. It



DK/EP 3464097 T3

increases the antislip quality of the product and also the significance of the invention feature,
as discussed in the recognition section above. The antislip protrusions contain a first
substance, which is a thermoplastic polymer. It is very rare, in practice, that a thermoplastic
polymer used in a packaging material is a pure homopolymer. Similarly, in case of a given
antislip protrusion, the substance of the antislip protrusion can be a homogeneous polymer or
it can include different polymers, e.g. a blend of polymers, which can include homopolymers
and/ or copolymers etc. It can, for example, include one or both of suitable synthetic and
natural polymers, possibly including any of additives, pigments, organic and/or inorganic fillers
etc.. The outer surface of the wall is of a second substance which is not identical with the first
substance. In practice it can mean for example that the second substance is also a
thermoplastic polymer but of a somewhat different chemical composition and of one or more
different measurable properties or parameters, e.g., they can both be polyethylenes but
different in density, and/or hardness, stiffness, melt mass flow rate, additive content, filler
content, pigment content etc.. It is possible that next to the foot of the antislip protrusion the
first substance, from the antislip protrusion, and the second substance, from the outer surface,
are mixed in a thin region, that for example corresponding to a penetration of molecules of one
substance in between the molecules of another substance in a weld. It is an important feature
of the invention that the first substance, which is the substance of the mentioned antislip
protrusions, has a melt mass flow rate of at least 0.6 g/10 min. determined at 190°C under a
load of 2.16 kg in accordance with 1ISO 1133-1. It is important to note that the invention
packaging material can in addition have further such protrusions as are different from the
antislip protrusions defined in the invention features.

[0022] The background art does not give obvious means for the skilled person to gain
knowledge of the ISO 1133-1- melt mass flow rate of selected antislip protrusions of a plastic
flexible packaging material of a packaging bag. The 1ISO 1133-1 standard prescribes that if
melt flow properties in regard of a plastic film are to be measured then some small pieces of
the film must be cut, by default, into strips and compacted before measuring. The testing of
such strips of the antislip packaging film or fabric, as by default, will only show the melt mass
flow rate of the complete roughened film or fabric (i.e., the complete antislip packaging
material) but not that of the antislip protrusions.

[0023] Therefore we are giving a new antislip-protrusions-melt-mass-flow-rate test method as
follows. In a first step of the test for measuring a melt mass flow rate of a selected multiplicity of
antislip protrusions projecting from an outer surface of a wall of an antislip flexible packaging
material, the selected multiplicity of the antislip protrusions are separated, such as cut off with
a suitably sharp blade, and removed from the wall's outer surface either manually or
mechanized. Each respective antislip protrusion is separated from the outer surface at its foot
(i.e., its part at which it meets the outer surface), without respect to any possible bumps or
indentations of the outer surface either at a foot of an antislip protrusion or elsewhere.
Successively, the complete multiplicity of the particles or sections thus collected is directly used
as test sample in the test in accordance with ISO 1133-1. Further, in the resulting wall already
rid of antislip protrusions the average surface weight of the wall can be directly measured.
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[0024] The feature of the packaging material of the packaging bag having a multiplicity of
antislip protrusions whose substance is of a melt mass flow rate of at least 0.6 g/10 min.
determined at 190°C under a load of 2.16 kg in accordance with ISO 1133-1 is an extrinsic
characteristic determined in the newly formulated test of the previous paragraph. The melt
mass flow rate of the substance of the respective antislip protrusions is only revealed when the
packaging material of the packaging bag is, in the test, exposed to interaction with specifically
chosen outside conditions such as cutting off, from the wall's outer surface, a selected
multiplicity of the antislip protrusions and collecting the powder or sections thus created and
directly using the collected substance as test sample in the test in accordance with ISO 1133-1.
Such special preparation of a packaging material for an (otherwise standard) test is not part of
the background art. This special new measure is not selected arbitrarily but it is based on
recognition about the special significance of a melt mass flow rate of the substance included in
the antislip protrusions themselves, independently from a melt mass flow rate of a substance of
the rest of the packaging material.

[0025] The advantage of the invention product is that a presence of its antislip protrusions in
its wall's roughened parts only influences its optimum welding parameters to a relatively little
extent. A deeper analysis thereto can be found in the recognition section above.

[0026] It is preferable if the surface weight is at most 420 g/m2, more preferably at most 370,

or 320, 270, 220, 200, 180, 160, 140, 130, or even 120 g/m2. Such selection increases the
significance of the invention feature, as discussed in the recognition section above.

[0027] It is preferable if the protrusion height is at least 60 micrometres, more preferably at
least 70, or 80, 90, 100, 110, 120, 130, 140, 150 or even 160 micrometres. Such selection
increases the antislip quality of the product and also the significance of the invention feature,
as discussed in the recognition section above.

[0028] It is preferable if the average, of the top-plan-view aspect ratios, is at most 4.5, more
preferably at most 4.0, more preferably at most 3.5, more preferably at most 3.0, more
preferably at most 2.5, more preferably at most 2.0, more preferably at most 1.5. The
advantage of such a selection is that it further decreases the sensitivity of the heat sealing
operating point to the presence of the antislip protrusions.

[0029] It is preferable if the melt mass flow rate is at least 0.7 g/10 min., more preferably at
least 0.8, or 0.9, 1.0,1.1,12,13,14,15,16,1.7,1.8,1.9,2.0,21,22,23,24,25, 26,
27,28, 29, 3.0, 3.1, 3.2, 3,3, 3.4, 3.5, 36, 3.7, 3.8, 3.9 or even at least 4.0 g/10 min,,
determined at 190°C under a load of 2.16 kg in accordance with ISO 1133-1. The advantage of
such a selection is that it farther decreases the mentioned sensitivity.

[0030] As concerning selecting a top limit for the melt mass flow rate, it is preferable if the first
substance has a melt mass flow rate of at most 300 g/10 min. (preferably at most 250 g/10
min, more preferably at most 200 g/10 min, more preferably at most 160 g/10 min, more
preferably at most 130 g/10 min, more preferably at most 100 g/10 min, more preferably at
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most 75 g/10 min, more preferably at most 50 g/10 min.) determined at 190 °C under a load of
2.16 kg in accordance with ISO 1133-1, Its advantages include that antislip protrusions of a not
too high melt mass flow rate can better resist an external heat without losing (because of
surface energies) their desired shapes or configurations. It is preferable if the antislip
protrusions are of random top-plan-view sizes. Top-plan-view size means the greatest extent
of the antislip protrusion in a top plan view of the wall's roughened part taken from above the
antislip protrusions. The advantage thereof is that it further decreases the mentioned
sensitivity.

[0031] It is preferable if the antislip protrusions are formed of particles fixed to the wall. The
advantage thereof is that it facilitates forming a melt mass flow rate in the antislip protrusions
different from that of the outer surface, and thereby further decreases the mentioned
sensitivity.

[0032] It is preferable if the packaging material includes plastic woven fabric. The woven fabric
can be a circularly woven or flat-woven woven fabric, e.g. woven from flat tapes or strips of e.g.
polyolefins such as polypropylene and/or polyethylene. The woven fabric can optionally have
one or more coat layers made e.g. with extrusion coating, on the outer surface and/or on an
opposing inner surface of the wall. The woven fabric can further have further layers laminated
thereto, e.g. biaxially oriented printed films adhered to the fabric with extrusion lamination or
crosslinked or pressure sensitive or reactive hotmelt or low melt adhesives etc. The advantage
thereof is that it surprisingly increases the significance of the invention feature, as discussed in
the recognition section above.

[0033] The essence of a method invention, for making invention products above, is a method
for providing an antislip, heat sealable plastic packaging bag, including

= providing particles of a first substance and of a suitable size and shape, the first substance
being a thermoplastic polymer,

= providing a film blowing machine having an annular die gap and an external bubble-cooling
unit above the die gap and a haul-off unit above the external bubble-cooling unit,

= providing a blown film bubble consisting of a plastic wall emerging from the die gap and
proceeding toward the haul-off unit,

= the plastic wall having an outer surface of a second substance, the second substance
different in some property from the first substance and suitable to fuse with the first substance,

= providing a neck of the bubble, in which the wall is suitably hot and plastic-state, between the
die gap and a freezing line of the bubble, the freezing line being a part of the bubble where the
wall is made to reach a final thickness of the wall,

= selecting an area, the landing area, of the neck between the die gap and the external bubble-
cooling unit, where the outer surface is tacky,
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= in the landing area bringing and sticking, with a random distribution, the particles to the outer
surface of at least a part, the roughened part, of the wall,

= using a heat content of the suitably hot wall for starting a fusing process in the proceeding
wall for fusing the stuck particles to the outer surface,

= ending the fusing process, by cooling, at a desired extent of the fusing for forming a suitably
strong fixation between the outer surface and the particles fused to it,

= freezing the wall by cooling, for providing a heat sealable, plastic, flexible frozen wall,

» providing in the frozen wall an average surface weight of at most 500 g/m?,

= thereby forming, from the particles fused to the wall, a multiplicity of separate antislip
protrusions of the first substance randomly distributed on the outer surface of the frozen wall
and projecting from the outer surface to a protrusion height of between 50 micrometres and
10000 micrometres with an average of top-plan-view aspect ratios of the multiplicity of the
antislip protrusions being at least 1.0 and at most 5.0,

= providing at least some of the antislip protrusions (more preferably at least one twentieth of
the antislip protrusions, more preferably at least one tenth of the antislip protrusions, more
preferably at least a quarter of the antislip protrusions, more preferably at least a majority of
the antislip protrusions) with a hidden surface portion being a portion of a free surface of the
antislip protrusion which the antislip protrusion covers from a viewer in a top plan view of the
wall taken from above the antislip protrusions,

= the frozen wall together with the antislip protrusions projecting from its outer surface
constituting an antislip flexible packaging material,

= forming from the antislip flexible packaging material a packaging bag with the multiplicity of
the antislip protrusions looking toward an outside of the packaging bag, a novelty of the
method being

= selecting the first substance to have a melt mass flow rate of at least 0.6 g/10 min.
determined at 190°C under a load of 2.16 kg in accordance with ISO 1133-1.

[0034] Meanings of many of the terms in the above features were already explained under the
product invention above. Providing the particles may mean, for example, providing powder
particles for example of a reactor powder or a powder ground from pellets, or for example of a
short flock powder, i.e. a multiplicity of short sections of a strand with a length-to-width ratio
suitably low for the purpose, or the particles can be micro-pellets meaning for example short
sections of a strand with a length-to-width ratio suitably near to one, the strands mentioned in
these examples preferably being of a suitably low molecular orientation in order of avoiding an
undesired deformation of the particles during the fusing, which can mean for example a heat
shrinking capability of the strand being lower than 70% of an original strand length. The
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particles could also be prefabricated, for example moulded, units, though a random character
in their dimensions was shown to be beneficial. Their size and shape must be suitable to
provide the prescribed geometry in the formed antislip) protrusions and thus they can also
depend on how they are brought and fixed to the outer surface. The provided film blowing
machine can be any suitable type, for example monoextruder-type or coextruder-type. The die
gap is the gap in the die through which the plastic wall emerges from the die. The die gap is
annular, usually having a shape of a regular circle but in theory it could as well be another (e.g.
elliptic etc) closed ring. The external bubble cooling unit can be of any type, e.g. it is usually an
air ring, cooling the outer surface of the wall with blowing air onto it. The air can be e.g., of
room temperature or pre-cooled. The haul-off unit can also be of any suitable type, e.g. a
stationary or an alternating type, the choice thereof also depending on the roughening pattern
and the aimed product. The film blowing machine can have further internal and/or external
bubble cooling units. It can also have double-deck or twin type air ring(s) as well. It can also
have suitable iris diaphragm or similar units for protecting the bubble from air drafts, as
necessary. The blown film bubble is for example provided with operating the film blowing
machine, and pressing a polymer melt through the die gap, forming an airtight bubble, from the
emerging wall, with a nip in the haul-off and blowing and closing air into the bubble to provide it
with a desired size and shape, as is usual with film blowing. The bubble usually has a constant
shape and the plastic wall which constitutes the bubble is continuously emerging from the die
gap and proceeding toward the haul-off unit. The outer surface of the wall consists of a second
substance and it is possible that the whole wall is of the same second substance or (e.g., in
case of coextrusion) the inner part of the wall includes different substance(s). The second
substance is suitable to fuse with the first substance, which means it is suitable to become
blended or joined or welded with it by a melting of one or both of the substances. As usual with
film blowing machines, the bubble has a lowest part, called a neck, in which the wall of the
bubble has a temperature as high as keeps the wall in a plastic state, in which state it readily
stretches due to its own weight and also in response to an internal overpressure of the bubble.
The neck is the part of the bubble between the die gap and a freezing line of the bubble. The
freezing line is the part of the bubble where the bubble reaches its final thickness, due to its
there becoming cold enough therefor. A landing area is selected above the die gap and below
the external bubble-cooling unit where the outer surface is tacky, i.e., where the outer surface
of the wall is sticky enough for retaining at least some of the particles landing on it. The landing
area is the area of the neck where particles brought to the neck land on, i.e. arrive to, the neck.
It can have any suitable shape and configuration, e.g., it can surround the neck in its full
perimeter or it can be formed in one or more segments of the mentioned perimeter. The
landing, area can have a length measured in the direction of the proceeding of the wall (the
length corresponding approximately to a height of the landing area in a side view of the
bubble) of any suitable extent, in practice it can be, e.g., from about 40 micrometres to several
centimetres, or even decimetres in larger configurations, mainly depending on the manner the
particles are brought to the landing area. The particles are brought to the outer surface for
example with one or more particle dispersing units, for example with blowing the particles there
with air, or the particles can be thrown onto the outer surface with an impulse having a suitably
low value and a suitable direction, and/or the particle dispersing unit can include a feeder and
the particles can be conveyed with the feeder which feeder can include, for example one or
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more belt conveyers and/or vibrational conveyers and/or some pneumatic conveyer. As we
said, particles, bouncing from and heated up by the hot neck and dropping down, would have
to be recollected and the higher melt mass flow rate they have, the more they will tend to stick
together. As a solution, for preventing particles from dropping down from the landing area
and/or the particle dispersing unit it is possible and preferable that an end, proximate to the
outer surface, of the particle dispersing unit (where the particles leave the particle dispersing
unit) is closer to the outer surface than 1.0 mm, or closer than an average of the particle sizes.
The proximate end is preferably cooled, preferably has an internal fluid cooling. The cooled
proximate (preferably: metal, e.g., aluminium) end of the particle dispersing unit can have a
contact with the outer surface, which contact can be constant or intermittent in time. The
proximate end of the particle dispersing unit can be provided with a shape (as seen in a top
plan view) matching the arched surface of the landing area. When a particle touches the outer
surface and sticks thereto a fusing process is started, namely the heat content of the hot and
tacky wall is used for heating and thereby melting the particle stuck thereto and for joining the
particle to the outer surface e.g., by a melting-together of the outer surface and the particle.
The wall being suitably hot means the wall has sufficient heat content for the purpose of the
fusing. As the fusing process continues, the particle is being more and more fused to the outer
surface which does not necessarily mean that the particle actually enters the wall or is actually
embedded into the wall but rather that a contact between the particle and the outer surface is
being improved and preferably an interaction on the molecular level between them in the
contact surface is provided, i.e., molecules of at least one of the particle and the outer surface
penetrate between molecules of the other. If that process reaches a desired extent then a
cooling of the system results in a fixation of a suitable strength between the particle and the
outer surface. It means that a suitable fixation is not necessarily based on any definite
impinging, with a definite impulse, of the particles into the outer surface nor on a (deep)
embedding of the particles into the outer surface, which is advantageous due to preserving an
integrity and continuity of wall layers. If insufficient time or temperature or fusing energy is
provided for the fusing process than the fixation can remain too weak, and on the other hand if
the fusing process is exaggerated the resulting antislip protrusion can turn out to have a shape
too low or not sharp enough, The cooling used for ending the fusing process as well as that
used for freezing the wall can be provided with the external bubble-cooling unit and/or with one
or more other (internal and/or external) cooling units and/or it can be provided with
spontaneously cooling the bubble with ambient air. The freezing of the wall means rendering it
colder than its melting or softening point. For providing a desired surface weight in the frozen
wall a hot wall emerging from the die gap of a surface weight greater than the desired one is
provided and the surface weight is decreased by stretching the wall vertically and/or extending
the wall horizontally which process ends when the wall is fully frozen. The result is that the
antislip protrusions, formed from the particles brought and fixed to the outer surface, contain
the first substance. One antislip protrusion may derive from one particle or a plurality of
interconnected or contacting particles, for example, some particles can stick together to form a
conglomerate which, fixed to the outer surface, constitutes an antislip protrusion. As regarding
the substance of the provided particles, the first substance is selected to have a melt mass flow
rate of at least 0.6 g/10 min. determined at 190°C under a load of 2.16 kg in accordance with
ISO 1133-1. It means that if the particles, as they are provided, are used; as specimen, in the
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standard test, the test result is that the melt mass flow rate is at least 0.6 g/10 minutes.

[0035] It is important to note that in the method the packaging material can in addition have
further such protrusions as are different from the antislip protrusions defined in the invention
features above. Further we note that an antislip packaging material or bag, respectively,
produced by the method does not in itself necessarily give teaching for the skilled person of the
fact of it having been made by this method.

[0036] The advantage of the method comes from a combination of the method being simple
and of that it inherently results in the invention product whose advantages were discussed
above.

[0037] In preferred method embodiments method features, analogous with respective
features of the preferred embodiments of the invention product mentioned above, can be
selected in analogy with preferred product embodiments for providing analogous advantages.

[0038] Further, preferably the method further includes
= providing an outer diameter of the die gap,

= providing an expanding area of the neck in which the proceeding wall, carrying the particles
stuck thereto, is exposed to a horizontal expansion, the expanding area provided with a shape
in which planes tangent to the outer surface close angles, the angles of expansion, of at least
2.5 degrees with the vertical, and

= providing a first vertical distance, in a side view of the bubble, between the landing area and
the expanding area which first vertical distance is either zero or at most equals 2.0 times the
die gap outer diameter.

[0039] If the annular die gap is not exactly circular then the outer diameter is the greatest
available outer diameter of the die gap. The neck can have one expanding area or it can have
a plurality of separate expanding areas. The expanding area of the neck has a suitable shape
which means that any geometric plane, tangent to a point of the outer surface in the expanding
area of the neck, is not vertical but closes an angle (the angle of expansion) with the vertical
and the angle of expansion is at least 2.5 degrees. For example in a side view of the bubble
two opposing (e.g. left-and right-side) such tangent planes close with each other an angle of at
least 5.0 degrees if the bubble is regular and symmetrical, which constitutes a definitely
divergent path of the wall, i.e., bubble shape, in the expanding area. Further, for example, in
the method, either the landing area and the expanding area have a common subset (i.e., at
least some particles are made to land in the expanding area) in which case the first vertical
distance is provided to be zero, or a first vertical distance between the (disjunct) landing area
and expanding area thereabove is positive and at most a double of the die gap outer diameter.
The first vertical distance between them can for example be measured in a side elevation of
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the arrangement. The advantage of the method embodiment is that this way the particles,
travelling with the proceeding wall, get far enough from each other in all directions before they
can get as hot as to stick to each other. A deeper analysis thereto can be found in the
recognition section above.

[0040] Preferably, in the method, each of at least some of the multiplicity of separate antislip
protrusions is formed from a single particle. Its advantage is that it provides a suitably great
number of antislip protrusions from a given number of particles, exploiting the preferred feature
above.

[0041] The essence of an apparatus invention is an apparatus for roughening a blown film,
the apparatus constituting a sub-unit for a film blowing machine, the film blowing machine for
producing a blown film plastic wall for a packaging material, the apparatus including

= a film blowing die head with an annular die gap, and
= an external cooling air ring above the die head,

= the die gap having an outer diameter, and

= the air ring having a bottom,

= the die gap and the air ring together suitable to define a path of an outer surface of the plastic
wall, the path having a shape of a bubble extending from the die gap up through the air ring,
and at least above the air ring bottom the bubble having one or more expanding areas in which
the wall is exposed to a horizontal expansion and planes tangent to the path close angles, the
angles of expansion, of at least 2.5 degrees with the vertical,

= the sub-unit further including a particle-dispersing unit defining a landing area of the path by
being suitable for dispersing in the landing area, with a random distribution, thermoplastic
polymer particles on the outer surface between the die gap and the air ring, the apparatus
being new in any one or both of

= a.) a second vertical distance, in a side view of the apparatus, between the landing area and
the air ring bottom being either zero or at most 2.0 times the die gap outer diameter,

= and

= b.) at least one of the one or more expanding areas including at least a part of the landing
area.

[0042] Meanings of many of the terms in the above features were already explained under the
product invention above. The invention apparatus is a sub-unit suitable to be used in such a
film blowing machine as is suitable to produce a blown film plastic wall for a packaging
material, or even a packaging bag therefrom. As it is known, such a film blowing machine is
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suitable to produce a packaging film of an average wall surface weight of at most 500 g/m?,
from a suitable material and with a suitable adjusting of its components. The film blowing
machine, as an environment in which the invention sub-unit can be used, can be of any
suitable type, for example monoextruder-type or coextruder-type, and the rest of the film
blowing machine, without the invention sub-unit, would, as it is known per se, typically include
one or more extruders, screen unit(s) for filtering the extruded melt, a tower with a haul-off unit
atop the tower and with film-guiding means in the tower both upstream and downstream the
haul-off unit, and one or more rewinding units or in-line bag-making units, and optional in-line
printer(s) and suitable control unit(s). The complete film blowing machine, together with the
invention sub-unit, typically processes polymer raw material (in the form of pellets and/or
flakes/and or powder etc.) into blown film as follows. The extruder(s) transform the polymer
raw material into a melt, and press the melt through the screen unit(s) into the die head of the
sub-unit. The melt is made to emerge from the die gap and to pass, in form of a bubble, up
through the air ring of the sub-unit. Film-guiding means of the complete film blowing machine
typically collapse the bubble into a flattened (optionally side gusseted) tube above the air ring,
the haul-off unit pulls up the flattened tube which is then forwarded through the further film-
guiding means to the rewinding units (where it is rewound for example as a tube or as a single-
wound sheet) or to the in-line bag making unit(s) where it is converted into packaging bags.
Such an environment, in which our invention sub-unit is to be used, can include one or more
internal and/or external film cooling units further to the air ring of the sub-unit. Now coming to
details of the invention apparatus, the die head can be of single- or multilayer type, for mono-
or coextrusion, respectively, and the die head preferably includes an air inlet for an inflating of
the bubble. A usually horizontal top of the die head can include the die gap. The die gap is
annular, usually having a shape of a regular circle but in theory it could as well be another
(e.g., somewhat elliptic etc.) closed ring. If the annular die gap is not exactly circular then the
outer diameter is the greatest available outer diameter of the die gap. The external cooling air
ring can be of any suitable type for cooling the outer surface of the wall with blowing air onto it.
The air can be, for example, of room temperature or pre-cooled. It can, in general, be a
double-deck or twin type air ring as well. The bottom of the air ring is the lowest point of the air
ring. The die gap and the air ring are together suitable to define the path of the outer surface
of the plastic wall. The mentioned "together defining" is based, for example, on the outer
diameter of the die gap (which is known to be in a nearly linear correlation to the kg/h output of
the die), a thickness (i.e., the dimension perpendicular to a perimeter) of the die gap (which is
also known to influence the kg/h output of the die as well as a thickness of the melt leaving the
die gap), an effective cooling power of the air ring (which is based on a combination of its air
blow capacity expressed in air litres/min and its lip- and air-guiding configuration, and
expresses how much film it can practically cool down, in film kg/h), an inner diameter of the air
ring (being the size of the widest vertical cylinder fitting into the central opening of the air ring)
and a vertical altitude of the air ring bottom above the die gap. It is clear for the skilled person
that the mentioned parameters can influence a shape and thickness-profile of the whole
bubble. During operation, the bubble usually has a constant shape and the plastic wall which
constitutes the bubble is continuously emerging from the die gap and proceeding up through
the central opening of the air ring toward the haul-off unit. In an expanding area of the bubble
one can see, that the wall is exposed to a horizontal expansion, from the diverging (i.e.,
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progressively widening upward) shape of the bubble. The bubble can have one expanding
area or it can have a plurality of separate expanding areas. The expanding area of the bubble
has a suitable shape which means that any geometric plane, tangent to a point of the outer
surface in the expanding area of the bubble, is not vertical but closes an angle (the angle of
expansion) with the vertical and the angle of expansion is at least 2.5 degrees. For example in
a side view of the bubble two opposing (e.g. left-and right-side) such tangent planes close with
each other an angle of at least 5.0 degrees if the bubble is regular and symmetrical, which
constitutes a definitely divergent path of the wall, i.e. bubble shape, in the expanding area. In
the invention sub-unit the die gap and the air ring are suitable to define such a path as has
expanding area(s) at least above the bottom of the air ring. This typically means that the air
ring has sufficient effective cooling power to freeze the bubble and the skilled person will
understand that an altitude, of the expanding area above the air ring bottom, can be defined
with adjusting the effective cooling powder and/or lip- and air-guiding configuration of the air
ring relative to a "kg/h"-throughput of the wall, for example the expanding area can be brought
down partly or fully into the air ring, i.e., to immediately above the air ring bottom, with a
suitable setting thereof The sub-unit further includes a particle-dispersing unit which means it
includes at least one such unit. The particle-dispersing unit can be any unit, placed with any
position and orientation, suitable for dispersing with a random distribution thermoplastic
polymer particles on the outer surface between the die gap and the air ring. The term "with a
random distribution"” means with a random distribution on the micro-scale, i.e., in respect of a
relation of one particle to another. The term "between the die gap and the air ring" means
above the die gap and below at least a portion of the air ring. In the most practicable cases,
however, it will mean below the bottom of the air ring. The dispersing of the particles on the
outer surface means bringing the (preferably unmelted, solid) particles into a contact with the
outer surface in a way in which at least some, preferably at least a majority, of the particles
stick to the outer surface. The particle-dispersing unit can, for example, include a blower for
blowing the particles to the outer surface with air, and/or it can include an impeller or a similar
unit for throwing the particles onto the outer surface with an impulse having a suitably low
value and a suitable direction, and/or the particle dispersing unit can include a feeder and the
particles can be conveyed toward the outer surface with the feeder which feeder can include,
for example one or more belt conveyers and/or vibrational conveyers and/or some pneumatic
conveyers, etc.. The particle dispersing unit can include a (preferably: internal) cooling for a
protection against the heat of the bubble, with respect to the conveyed particles being of
thermoplastic polymer. In practice, the particle-dispersing unit can be a unit for bringing and
sticking thermoplastic polymer powder to the hot outer surface, which powder can be, for
example, any one or more of ground powder, reactor powder, precipitated powder,
micropellets, flock powder, etc.. It is possible that the particle dispersing unit is alternatingly
rotated about a vertical axis of the bubble synchronously with an alternating rotation of the
haul-off unit in order of keeping a predetermined roughening pattern in the wall despite the
alternating motion of the haul-off unit. The area of the outer surface where the particles land,
i.e., essentially where the mentioned dispersing takes place, is called the landing area of the
path. The landing area can be selected by selecting a suitable type, location and orientation,
and also a suitable adjusting of the particle-dispersing unit. The landing area can, for example,
include a whole perimeter of the bubble or one or more segments thereof. As we mentioned, it
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is an object to provide the invention apparatus specifically designed for a mentioned blown-
film-roughening process embodiment in which such a landing area is selected as is either in an
expanding area or at east not too far below an expanding area, all in order of avoiding a
sticking-together of the dispersed, receding particles having a relatively high melt mass flow
rate. That is why, in the apparatus, at least one of the two features a.) and b.) is met. Feature
a.) is that a second vertical distance, in a side view of the apparatus, between the landing area
and the air ring bottom is either zero or at most 2.0 times the die gap outer diameter. It means
that an altitude of the landing area can reach an altitude of the air ring bottom, or if it does not
reach that then it is not farther below the air ring bottom than a double of the die gap outer
diameter. Namely, as we said, if the expanding area is brought down, by the operator, to the air
ring bottom, this apparatus feature corresponds to the mentioned process feature of "providing
a first vertical distance, in a side view of the bubble, between the landing area and the
expanding area which first vertical distance is either zero or at most equals 2.0 times the die
gap outer diameter". Feature b.) is that at least one of the one or more expanding areas
includes at least a part of the landing area, which means that the landing area and the
expanding area have a common subset (i.e., at least some particles are made to land in the
expanding area) in which case the first vertical distance is provided to be zero. Such a
configuration, i.e., in which the bubble is suitably divergent already under the air ring, can be
provided with a suitable selection of a ratio between the inner diameter of the air ring and the
outer diameter of the die gap (i.e., the air ring should have a wide-enough central opening
relative to the die gap to provide a sufficiently greater bubble diameter at the air ring bottom
than above the die gap), and/or with a suitable selection of the configuration, and adjusting, of
the air ring in order to realise a bubble diameter at the air ring bottom as close to the inner
diameter of the air ring as possible (e.g., with adjusting the effective cooling power and/or lip-
and air-guiding configuration of the air ring), and/or with a suitable selection of a ratio between
air ring bottom altitude above the die gap and die gap outer diameter (namely, because if the
air ring configuration essentially determines a bubble diameter at the air ring bottom and the
die head configuration essentially determines another bubble diameter above the die gap then
an angle of expansion is essentially further determined with a suitable selection of the altitude
of the air ring bottom above the die gap).

[0043] The advantage of the apparatus is that it is specifically designed for and can be used
for the execution of the mentioned process embodiment.

[0044] Preferably, in the apparatus, the angles of expansion are at least 3.0 degrees, more
preferably 5.0 degrees, more preferably 7.5 degrees, more preferably 10.0 degrees, more
preferably 12.5 degrees, more preferably 15.0 degrees, more preferably 17.5 degrees. The
advantage thereof is that this way the particles are even more effectively prevented from
sticking to each other. A top limit for the angles of expansion could be selected, if necessary,
for example about 85.0 degrees.

[0045] Preferably, in the apparatus, the second vertical distance at most equals 1.8 times,
more preferably 1.5 times, more preferably 1.3 times, more preferably 1.1 times, more
preferably 1.0 times, more preferably 0.8 times, more preferably 0.5 times, more preferably 0.3
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times the die gap outer diameter.

[0046] Preferably, in the apparatus, an end, proximate to the outer surface, of the particle
dispersing unit is suitable to be closer to the outer surface than 1.0 mm. The proximate end is
preferably cooled, preferably has an internal fluid cooling. More preferably, the proximate
(preferably: metal, e.g., aluminium) end of the particle dispersing unit is suitable to be cooled
and to have a contact with the outer surface, the contact being either constant or intermittent in
time. Even more preferably, the contact is constant in time. It is based on the fact that a
melted polymer (and particularly polyolefins used for packaging purposes) can be prevented
from sticking to another (e.g., metal) surface if a temperature of the other surface is
maintained under the melting temperature of the polymer. The contact should be provided with
an expressly low, practicably the lowest possible pressure between the contacting surfaces,
because a suitably low pressure provided can minimise the heat-flow from the outer surface
into the proximate end and can minimise (in fact in practice: avoid) any undesired deformation
of the bubble. The advantage thereof is that it makes it possible to forward the particles from
the particle dispersing unit to the outer surface without a risk of the particles dropping down.
That makes a recollection of the particles unnecessary which has special advantages with
relatively high-melt-mass-flow particles prone to sticking together at recollection, as we
mentioned earlier.

[0047] Preferably, the proximate end of the particle dispersing unit has a shape, in a top plan
view, matching an arched surface of the landing area.

[0048] Preferably, the particle dispersing unit includes a feeder for conveying the particles
toward the outer surface and the proximate end of the particle dispersing unit is constituted by
an end, proximate to the outer surface, of the feeder. The feeder can include, for example one
or more belt conveyers and/or vibrational conveyers and/or some pneumatic conveyers. The
advantage thereof is its simplicity and possibly small height.

[0049] Preferably, in the apparatus, the air ring is either a dual-lip type air ring or an air ring
having more than two cooling-air-orifices. As it is known, the dual-lip air ring means an air ring
with two annular cooling-air-orifices from which useful cooling air goes out to cool and shape
the bubble. Its advantage is that it can help to provide a divergent, expanding bubble shape
already under the air ring bottom.

[0050] Preferably, the apparatus further includes a wind shield between a level of the air ring
bottom and a top level of at least a part of the landing area for an at least partial protecting of
the at least a part of the landing area from a wind of the air ring. The wind shield can be any
device suitable to perform the protection. In a practical case it can be a flat metal plate with a
circular hole in it, the circular hole for enclosing the bubble with a suitably narrow gap
maintained between the wind shield and the outer surface. It is also possible to maintain a
positive (though preferably weak) contact between the wind shield and the outer surface, if the
wind shield is kept cool enough. The wind shield can, for example, be built from two halves,
dimensioned for a particular bubble size, and, e.g., mounted to the air ring bottom from under.
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Alternatively, it can be, for example, a suitable (preferably: low-profile) iris diaphragm or any
similar unit for the protecting of the at least a part of the landing area from air drafts generated
through the central opening of the air ring, adjacently the bubble. Such undesired wind or air
draft, blowing either downward or (rarely) upward, is more typical with plural-lip type air rings
than with single-lip type ones and the closer the landing area to the air ring bottom is, the
greater the problem can be (i.e., the problem of the wind possibly blowing particles off the
landing area and/or the proximate end of the particle dispersing unit). Its advantage is that it
helps to make it unnecessary to provide a recollection of the particles and that it makes it
possible to provide the landing area close to the air ring bottom. More preferably, the wind
shield is an active wind shield including a chamber having a top and a bottom and an opening
proximate and toward the wall's outer surface, for conducting the wind at least partly through
the proximate opening and through the chamber for at least partly protecting the landing area
under the chamber bottom from the wind. Practicably the wind shield chamber can be built up
from two similar flat metal plates, one above the other, with circular holes for the bubble in
them. A suction unit, regulated for providing a suitably constant pressure, for example either
under the chamber proximate opening or at the chamber outer perimeter, can be provided
along an outer perimeter of the chamber to channel the wind through the proximate opening
and through the chamber, between its top and bottom, away from the bubble. (If, however, the
wind is directed upward, then a regulated overpressure can be provided instead of a suction
and the wind can be conducted through the chamber, between its top and bottom, and through
the chamber proximate opening facing the outer surface.) This provides the advantage that
even greater air drafts or winds can be suitably extinguished which makes it possible to provide
an even more emphasised divergence in the shape of the bubble under the air ring bottom and
to provide the landing area close to the air ring bottom, particularly if the chamber is formed to
have a low profile.

[0051] Preferably, in the apparatus, a third vertical distance, in a side view of the apparatus,
between the landing area and the die gap is either zero or at most 70 mm. Its advantage is
that it can act to counterbalance a possibly premature particle-cooling effect from the air ring
being relatively close above the landing area. More preferably, the third vertical distance is at
most 65 mm, more preferably at most 60 mm, more preferably at most 55 mm, more
preferably at most 50 mm, more preferably at most 45 mm, more preferably at most 40 mm,
more preferably at most 35 mm, more preferably at most 30 mm, more preferably at most 25
mm, more preferably at most 20 mm.

BRIEF DESCRIPTION OF THE DRAWINGS

[0052]
FIG. 1. is a schematic side view of a film blowing machine (not in scale),
FIG. 2. is a film blowing die head in top plan view.

FIG. 3a. is a schematic vertical section of an apparatus for roughening a blown film (not in
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scale).

FIG. 3b. is a schematic side view of an apparatus for roughening a blown film, with certain
parts not shown for easier reading (not in scale).

FIG. 4. is a top plan view of a particle dispersing unit.
FIG. 5a. is a perspective view of a packaging bag.
FIG. 5b. is a perspective view of a packaging bag.
FIG. 6. is a side view of an antislip protrusion.

FIG. 7. is a top plan view of a roughened part.

FIG. 8. is a schematic side view of an apparatus for roughening a blown film, with certain
portions shown in vertical section (not in scale).

EXAMPLES

Example 1: a Comparative Example (Welding Tests)

[0053] We made comparative welding tests with antislip flexible packaging materials. In each
welding sample, two identical specimens of a selected roughened (or, in the reference case:
plane, not roughened) polyethylene film type were overlapped, both of them looking upwards
with their roughened sides, and were welded together with an impulse sealer. The impulse
sealer was of a type Unifol 32 (made by company Unifol left, Hungary) and included two similar
flat heating wires (of a width of 2.4 mm) facing each other, providing a double-sided welding of
the samples, simulating a package forming welding operation. In each sample, the welding was
made starting with a uniformly cold welding apparatus, applying uniform pressures and uniform
heating currents in each case. To each film type we found out, by trial and error, the shortest
welding time necessary for a good-quality welding of the given film type. That way, each film
type, we characterised with a time value, the time, found necessary for suitably welding the film
type. The polyethylene base film wall was identical in all of the cases, the roughened films were
roughened with high density polyethylene (HDPE) powder particles welded to one side of the
base film, the roughening particles were approximately of the same sizes and used in

approximately the same quantity (g/m?) in each case and only the polymer of the roughening
particles differed essentially, from case to case, in the melt mass flow rate (MFR). The film
types we prepared and used were as follows:

= Film type 1. Base film, without roughening; monoextruded, 100 micrometres thick,
LDPE+LLDPE blend.
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= Film type 2.: Base film+roughening. Data of the roughening particles: Abifor's "Abifor®
1300/20", HDPE powder, size: "80-200micrometres”, melting range (Kofler method): 126-
130°C, melt mass flow rate: 20 g/10 min (2.16 kg, 190°C).

= Film type 3.: Base film+roughening. Data of the roughening particles: Rowak's "Rowalit®
N100-3" HDPE powder, size: "100-220 micrometres”, melting range (DSC): 130-135°C, melt
mass flow rate: 4 g/10 min (2.16 kg, 190°C).

» Film type 4.: Base fim+roughening. Data of the roughening particles: Solvay's "Eltex® B

4002" HDPE powder, size: "100-200 micrometres”, main melting point: 132°C, melt mass flow
rate: 0.25 g/10 min (2.16 kg, 190°C).

[0054] The test results:

Welding time  {Welding time in %
Film type 1. (Base film) 2.0 sec 100%
Film type 2. (Roughening MFR: 20 g/10 min) {2.2 sec 110%
Film type 3. (Roughening MFR: 4 g/10 min) (2.4 sec 120%
Film type 4. (Roughening MFR: 0.25 g/10 3.2- sec 160%
min)

[0055] This provides an exact illustration to our general experience that low fractional-melt-
mass-flow-rate (-MFR) powders change the welding operating point to the greatest extent
relative to that of the non-roughened film, and the higher the melt mass flow rate of the
roughening particles is, the nearer the welding operating point, to that of the non-roughened
film, is.

Example 2: Apparatus, method and product

[0056] See the Figures, especially Figures 1-5a, 6-7. Note that in Fig. 3b the wind shield 49
and the air ring 1 are not shown, for an easier understanding of the figure. This example is
based on real life test runs. The film blowing machine 31 that we use is monoextrusion-type,
with a single extruder 27 and internal bubble cooling (not shown), for producing a blown film
plastic wall 45 for a packaging material 35. The invention apparatus, constituting a sub-unit in
the film blowing machine 31, includes a film blowing die head 24 with an annular die gap 22, of
an outer diameter 23 of 90 mm, and above the die head 24, as an external bubble cooling unit
26, an external” cooling air ring 1 of an inner diameter 5 of 125 mm. The air ring 1 is of a dual-
lip type, i.e., it has two cooling-air-orifices 62. The die gap 22 and the air ring 1 together define
a path 39 of an outer surface 46 of the plastic wall 45, the path 39 having a shape of a bubble
19 extending from the die gap 22 up through the central opening 4 of the air ring 1. The bubble
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19 has an expanding area 25 both under and above the air ring bottom 2. In the most
divergent part of the path 39 under the air ring bottom 2-the planes 40 tangent to the path 39
close an angle of expansion 6 of about 12 degrees with the vertical. The greatest angle of
expansion 6 which is believed to be about 2-5 mm above the air ring bottom 2 is estimated to
be about 35 degrees, closed with the vertical. The sub-unit further includes two, uniform,
oppositely placed and uniformly operated particle-dispersing units 38 each of which is a linear
vibrational feeder 28, having a hopper 56 for storing the particles 36 and having a floor 29, for
conveying the particles 36 on its floor 29 toward the outer surface 46 and the particle
dispersing unit-proximate end 37 is constituted by the internally water-cooled feeder-proximate
end 30 and its shape, in a top plan view, matches the arched surface of the outer surface 46.
The cooled, arched feeder-proximate end 30 is suitable to have a constant contact, of a
positive but very low force, with the hot outer surface 46. The particle-dispersing unit 38
defines the landing area 34 of the path 39 by being suitable for dispersing in the landing area
34, with a random distribution, thermoplastic polymer particles 36 on the outer surface 46
between the die gap 22 and the air ring 1. Essentially, in this example, the landing area 34 is
the line of the outer surface 46 where the outer surface 46 contacts the floor 29 of the feeder
28: The landing area 34 is in the mentioned expanding area 25 under the air ring bottom 2.
The second vertical distance 41, in a side view of the apparatus, between the landing area 34
and the air ring bottom 2- is 30 mm. The third vertical distance 43, in a side view of the
apparatus, between the landing area 34 and the die gap 22 is 15 mm. The apparatus further
includes a wind shield 49 between the air ring bottom level 3 and the top level 44 of the landing
area 34 /feeder floor 29 for protecting the landing. area 34 from a wind 48 of the air ring 1. The
wind shield 49 is an active wind shield 49 including a wind shield chamber 50 having a top 54
and a bottom 51 and a height of about 16 mm. It is built up from two similar though not fully
uniform flat metal plates, one above the other, with circular holes, for the bubble 19, in them,
whose diameters are 108 mm (in the wind shield chamber top 54) and 101 mm (in the wind
shield chamber bottom 51), respectively. The wind shield chamber 50 thus has an annular
opening 53 proximate and toward the wall outer surface 46, for conducting the wind 48 at least
partly through the proximate opening 53 and through the wind shield chamber 50 for at least
partly protecting the landing area 34 under the wind shield chamber bottom 51 from the wind
48. A suction unit (not shown) is attached to the wind shield chamber outer perimeter 52 for
conducting wind 48 through the proximate opening 53 and through the wind shield chamber
50, between its top 54 and bottom 51, away from the bubble 19. The film blowing machine 31
further includes a haul-off unit 33, and could include an in-line bag making unit 17 at the end of
the line.

[0057] To provide the particles 36, we provide a ground powder from company Rowak, of type
"Rowalit® N100-6" of a particle size of 160-300micrometres. The material of the powder, i.e.,

the first substance, is high density polyethylene of a density between 940 and 970 kg/m?,
melting range (DSC): 128-130°C, vicat softening point (ISO 306): 126°C, melt mass flow rate
(1ISO 1133-1, 190°C/ 2.16 kg): 6 g/10 minutes. The shape of the particles 36 is random and
roughly spherical, as is known to the skilled person in respect of a good-quality polymer
powder, having good flow properties, made with pellet-grinding for scatter coater application.
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We feed the extruder 27 with a polymer, the second substance, a blend of 40% linear low
density polyethylene, 20% medium density polyethylene and 40% low density polyethylene.

The second substance has a density of 922 kg/m® and a melt mass flow rate (1ISO 1133-1,
190°C/ 2.16 kg) of 0.73 g/10 minutes. The first substance and the second substance are
suitable to fuse with each other. The heated extruder 27 is operated to press the melt out
through the heated die gap 22 and that is how a plastic wall 45 emerging from the die gap 22
is provided. The haul-off unit 33 is operated, without alternation, to pull up the wall 45 and a
blown film bubble 19, consisting of the proceeding wall 45, is formed, whose volume is
adjusted with blowing- a suitable quantity of inflating- air into the bubble 19 As the wall 45
proceeds toward the haul-off unit 33, it is exposed to a cooling and a forming. With adjusting
the extruder 27 speed and the haul-off unit 33 speed a final bubble 19 perimeter of 980 mm is

set and in the frozen wall 45 a surface weight of 92.2 g/m?, is provided. The outer surface 46
of the wall 45 consists of the second substance. The air ring 1 is fed with cooling air from a fan
(not shown). For example by adjusting the volume and temperature of the cooling air and the
air ring 1 lip settings, it is possible to adjust the shape of the bubble 19 thus mutually defined
by the die gap 22 and the air ring 1. The part of the bubble 19 between the die gap 22 and the
bubble freezing line 20, where the wall 45 reaches its final thickness, i.e., the bubble neck 21,
is kept so hot, from the heat of the extruder 27 and of the die head 24, as keeps the wall 45 in
it in a plastic state. The top of the neck 21 is configured to be above the air ring 1 in this
example. We adjust a suitable airflow from the lower cooling-air-orifice 62 of the air ring 1 and
thereby use a venturi force to keep the neck 21 close to the air ring 1 in the air ring central
opening 4. Simultaneously, we keep the air ring bottom 2 at a distance of about 45 mm from
the die gap 22, i.e., relatively near to the die gap 22, as compared to the background art. By
combining it with the fact that the air ring inner diameter 5 is selected significantly greater than
the die gap outer diameter 23, we provide a shape of the neck 21 having a single expanding
area 25 from the die gap 22 to above the air ring 1, in which expanding area 25 the neck 21 is
made to expand to its final perimeter. The feeder 28 is operated and is used for bringing and
sticking, with a random distribution, the particles 36 to the hot outer surface 46 in the landing
area 34, where the outer surface 46 is tacky. The landing area 34 is selected in the expanding
area 25 and therefore the first vertical distance 32, in a side view of the bubble 19, between
the landing area 34 and the expanding area 25 is provided to be zero. The internal water-
cooling (not shown) of the feeder proximate end 30 is operated and thereby the feeder 28 is
prevented from getting as hot as to possibly soften or stick the particles 36 carried, despite the
fact that it is kept in constant contact with the hot and tacky outer surface 46. A cooling water
temperature of about 25 °C is suitable. Warmer water could lead to a blocking of the particle
36 flow due to heat and much colder water could lead to moisture condensation possibly
leading to a blocking of the particle 36 flow due to wet particles 36. A width of the feeder floor
29, used for the bringing and sticking of the particles 36, is selected to be 90 mm and thereby
a strip-shaped roughened part 47, of a width of 320 mm, of the wall 45 is defined. When the
particle 36 reaches the hot outer surface 46 in the landing area 34, the heat content of the hot
wall 45 is used for starting the fusing process in which the particle 36 is fused to the wall 45. As
the wall 45 is kept proceeding by the haul-off unit 33, the particle 36 is given time, spent on the
hot wall 45, for the fusing. The fusing process is brought to an end by cooling, at a desired
extent of the fusing for forming a suitably strong fixation between the outer surface 46 and the
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particle 36 fused to it. It is essentially the air ring 1 that is used to provide the mentioned
cooling. The configuration detailed above provides a good fixation for the mentioned particles
36. We can further adjust, or fine-tune, the fixation for example with adjusting the die head 24
temperature or melt temperature and/or the extruder 27 throughput. The given arrangement
can be used to produce the wall 45, without regard to the roughening, at melt temperatures of
between about 170 °C and about 220 °C . With regard to the roughening, we got the best
result with a melt temperature of about 215 °C and an extruder 27 throughput of about 60
kg/h. Further useful rules that we found are that if a given powder grade is welded too weakly
(or too strongly) then using a smaller (or larger) powder size, of the same powder polymer, can
in itself solve the problem and further that if a given configuration results in a too weak (or too
strong) particle 36-welding then adjusting the air ring 1 to provide from the upper cooling-air-
orifice 62 a thinner (or thicker) cooling air layer (with the same orientation, air speed and air
temperature) can in itself solve the problem. All these measures proved for us suitable for
effectively controlling the fusing process (with powder polymers of a melt mass flow rate from

0.25 to 20 g/10 minutes and with wall 45 surface weights of from 23 g/m?2 to 140 g/m?) without
essentially compromising the film blowing process. Further, in the example process, the
suction unit (not shown), is used for providing a suitably constant pressure value at the wind
shield chamber outer perimeter §2. Such a pressure value is selected (empirically) for the
purpose, at which the wind 48, blown back from the air ring central opening 4 beside the
bubble 19 does not reach the landing area 34, but enters the wind shield chamber proximate
opening 53, instead. After the wall 45 proceeds up from the air ring 1, it gains its final
dimensions and the fixation of the particles 36 is also finalised. Thereby, from the particles 36
fused to the wall 45, we form a multiplicity of separate antislip protrusions 7 of the first
substance randomly distributed on the outer surface 46 of the frozen wall 45 and projecting
from the outer surface 46 to a typical protrusion height 11 of between about 130 micrometres
and 270 micrometres with an average of top-plan-view aspect ratios of the multiplicity of the
antislip protrusions 7 being at most 1.5. Each separate antislip protrusion 7 (except very few) is
formed from a single powder particle 36. The tube-form frozen wall 45 together with the antislip
protrusions 7 projecting from its outer surface 46 constitutes an antislip flexible packaging
material 35, as it is forwarded downstream the haul-off unit 33. The tube-form packaging
material 35 could be lead into the in-line bag making unit 17 at the end of the line for forming
from the antislip flexible packaging material 35 packaging bags 16 with the multiplicity of the
antislip protrusions 7 looking to an outside 18 of the packaging bag 16.

[0058] The example antislip, heat sealable plastic packaging bag 16, made with the apparatus
and method described above, has the following characteristics. The packaging bag 16 is
formed from an antislip flexible packaging material 35. The packaging material 35 comprises a
heat sealable polyethylene flexible wall 45 having an outer surface 46, the wall 45 having an

average surface weight of 92.2 g/m2 The wall 45, including its outer surface 46, is of the
second substance, a blend of 40% linear low density polyethylene, 20% medium density
polyethylene and 40% low density polyethylene. The second substance has a density of 922
kg/m3 and a melt mass flow rate (ISO 1133-1, 190°C/ 2.16 kg) of 0.73 g/10 minutes. The bag
16 is a pillow bag 16 formed of a seamless tube extending from a bag bottom 57 to a bag
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mouth 58. The bag 16 has a cross welded bottom 57. The bag 16 has a bag height 59, from
bottom 57 to mouth 58, of 900 mm. The bag 16 has a layflat bag width 60 of 490 mm. The bag
16 is large enough to accommodate 25 kilograms of individually-quick-frozen vegetables in it.
The bag's 16 wall 45 has a roughened part 47 in the middle of the bag's 16 front side, in the
form of a roughened strip, from the bag bottom 57 to the bag mouth 58, with a strip width 61 of
320 mm. Further, the bag's 16 wall 45 has a similar roughened part 47 in the middle of the
bag's 16 back side. In the wall's roughened parts 47 the packaging material 35 comprises a
multiplicity of separate antislip protrusions 7 of a first substance. The antislip protrusions 7 are
formed of particles 36 fixed, namely fused, to the wall 45. The multiplicity of the antislip
protrusions 7 look to the outside 18 of the packaging bag 16. The first substance is high

density polyethylene of a density between 940 and 970 kg/m3, melting range (DSC): 128-
130°C, vicat softening point (ISO 306): 126°C, melt mass flow rate (ISO 1133-1, 190°C/ 2.16
kg): 6 g/10 minutes. The antislip protrusions 7 are randomly distributed on the wall outer
surface 46 and projecting from the outer surface 46 to a typical protrusion height 11 of
between about 130 micrometres and 270 micrometres with an average of top-plan-view aspect
ratios of the multiplicity of the antislip protrusions 7 being at most 1.5 . The top-plan-view
aspect ratio of an antislip protrusion 7 means a ratio of the antislip protrusion greatest extent
10 to antislip protrusion smallest extent 13 of the antislip protrusion 7 in a top plan view of the
wall roughened part 47 taken from above the antislip protrusions 7 (see FIG. 7.). The antislip
protrusions 7 are of random top-plan-view sizes 14 typically of between 160 and 300

micrometres. The antislip protrusions 7 have a typical volume of from about 0,0021447 mm? to
about 0,0141372 mm?3 per antislip protrusion 7. There are about 60 antislip protrusions 7 per

cm? within the roughened parts 47. The multiplicity of the antislip protrusions 7 occupy about
2.5% of the area of the antislip packaging material 35 in a top plan view of the wall roughened
part 47 taken from above the antislip protrusions 7. As concerning a shape of the antislip
protrusions 7, a vast majority of them typically have a hidden surface portion 12 being a portion
of the free surface of the antislip protrusion 7 which the antislip protrusion 7 covers from a
viewer in a top plan view of the wall 45 taken from above the antislip protrusions 7. A vast
majority of the antislip protrusions 7 typically have at least one undercut 15 and include at least
one area 8 immediately above the undercut 15, the antislip protrusion 7 being so dimensioned
as to form a separation 42 between the at least one area 8 and the wall outer surface 46
which, in average, is at least about 50 to 100 micrometres.

Example 3: Apparatus and method

[0059] See the Figures, especially Fig. 8. (not in scale!). This example apparatus differs from
the apparatus of Example 2 in that here the landing area 34 is not in an expanding area 25 but
in a non-divergent, cylindrical part of the bubble 19: The second vertical distance 41, in a side
view of the apparatus, between the (top of the) landing area 34 and the air ring bottom 2 is 0.3
times the die gap outer diameter 23. Further, the particle dispersing unit 38 includes a blowing
feeder 28 and a contacting unit 63. The feeder 28 is suitable for carrying particles 36 to the
path 19 of the wall outer surface 46 and for filing particles 36 onto a top surface 64 of the
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contacting unit 63. The contacting unit 63 has an internal fluid cooling and has an end
proximate to the outer surface 46 which constitutes the particle dispersing unit proximate end
37 and is suitable to be in a constant contact with the outer surface 46 of the proceeding wall
45 and has a top surface 64 slanting toward the path 39, the top surface 64 suitable to deliver
the particles 36, filled onto the top surface 64, to the wall outer surface 46.

[0060] In operation, the bubble 19 is adjusted to have a cylindrical shape and a tacky hot wall
outer surface 46 adjacent the contacting unit 63. The feeder 28 is operated and thereby
particles 36 are sprayed from the feeder 28 to the outer surface 46 and other particles 36 are
filled onto the slanting top surface 64 of the contacting unit 63, which is used to conduct, like a
chute, the particles 36 to the hot and tacky outer surface 46. These particles 36 gathering on
the top surface 64 adjacently the tacky outer surface 46 are stuck to the outer surface 46 and
made to proceed therewith further. From that moment on, they are exposed to the fusing
process as explained above.

Example 4: Packaging bag 16

[0061] See the Figures, especially FIG. 5b. An antislip, heat sealable plastic packaging bag 16
can be made with providing a polyolefin woven fabric 55 tube, e.g., of a fabric surface weight of

100 g/m?, and laminating both main sides of the layflat tube with roughened film strips
corresponding to the roughened part 47 of the wall 45 of the packaging material 35 of Example
2. The laminating could happen e.g., with a PUR reactive adhesive or extrusion lamination or
with any other suitable means. The multiplicity of the antislip protrusions 7 look to the outside
18 of the packaging bag 16.

Example 5: Method for producing a packaging bag 16

[0062] An antislip, heat sealable plastic packaging bag 16 can be made with providing particles
36 of a powder of high density polyethylene of a melt mass flow rate (ISO 1133-1, 190°C/ 2.16
kg) of 20 g/10 minutes in a size of 125 to 180 micrometres and with providing a polypropylene
woven fabric 55 tube (either coated- or non-coated type) and with fixing the particles 36 onto
the outer surface 46 of the wall 45 of woven fabric 55 with an adhesive glue. Technical details
of such a coating of a polyolefin wall outer surface 46 with such particles 36 we worked out in a
test series in which we used a polyethylene film wall outer surface 46 instead of a
polypropylene woven fabric 55 wall outer surface 46 but we think our results are also valid for
this example case. We used a plastic wall outer surface 46 corona treated once, having a
treatment of at least 42 dyn/cm (measured with a 42-dyn test ink). For roughening the outer
surface 46, we used high density polyethylene powder screened to a size-fraction of 125 to

180 micrometres. We applied about 160 roughening particles 36 per cm2. We adhered the
particles 36 to the outer surface 46. Namely, we applied a lacquer to the outer surface 46 and
sprayed the powder particles 36 into the tacky lacquer then crosslinked the lacquer with
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ultraviolet light irradiation. The particles 36 were blown through a corona discharge treating
station while they were sprayed onto the outer surface 46 in order to provide a good bond
between the particles 36 and the lacquer. We recorded the following manufacturing data.
Lacquer type used: SunChemical IU 10050 screen-printing UV lacquer (Spanish make).
Lacquer viscosity we measured to be 73 seconds at 20 °C with DIN cup 4 (much thicker than

water). Lacquer quantity applied to the outer surface (cured): 9.57 g/m?, corresponding to 8.7
micrometres lacquer thickness (without powder in it). The result was that in many antislip
protrusions 7 the antislip protrusion has a hidden surface portion 12 covered by the antislip
protrusion 7 from a viewer in a top plan view.
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Patentkrav

1. Antislip varmeforseglelig indpakningspose (16) af plastmateriale,
indpakningsposen (16) er dannet af et antislip fleksibelt
indpakningsmateriale (35),
idet indpakningsmaterialet (35) omfatter en varmeforseglelig fleksibel
plastveeg (45) med en ydre overflade (46), idet vaeggen (45) har en
gennemsnitlig overfladevaegt pa hgjest 500 g/m?2,

i mindst en del, en opruet del (47) af veeggen (45), omfatter
indpakningsmaterialet (35) en flerhed af separate antislip-fremspring (7),
af en fgrste substans, som er tilfaeldigt fordelt pa den ydre overflade (46)
og rager frem fra den ydre overflade (46) til en fremspringshgjde (11) pa
mellem 50 mikrometer og 10.000 mikrometer, hvor et gennemsnit af top-
plan-snit-formatforholdene af flerheden af antislip-fremspringene (7) er
mindst 1,0 og hgjest 5,0,

idet mindst nogle af antislip-fremspringene (7) med et skjult
overfladeafsnit (12) er et afsnit af en fri overflade af antislip-fremspringet
(7), som antislip-fremspringet (7) daekker for en beskuer i et top-plan-snit
af vaeggen (45) taget fra oven over antislip-fremspringene (7),

idet flerheden af antislip-fremspringene (7) vender mod en yderside (18) af
indpakningsposen (16),

idet den fgrste substans er en termoplastisk polymer, og idet den ydre
overflade (46) er af en anden substans, som i en eller anden egenskab er
forskellig fra den fgrste substans,

kendetegnet ved, at

den fgrste substans har en smeltemassestrgmningshastighed pa mindst
0,6 g/10 min. bestemt ved 190°C under en belastning pa 2,16 kg i henhold
til ISO 1133-1.

2. Indpakningsposen (16) ifglge krav 1, hvor den fgrste substans har en
smeltemassestrgmningshastighed pa mindst 0,7 g/10 min., fortrinsvis mindst
0,8 g/10 min., mere fortrinsvis mindst 0,9 g/10 min., endnu mere fortrinsvis
mindst 1,0 g/10 min., bestemt ved 190°C under en belastning pa 2,16 kg i
henhold til ISO 1133-1.
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3. Indpakningsposen (16) ifglge et hvilket som helst af kravene 1-2, hvor den
fgrste substans har en smeltemassestrgmningshastighed pa hgjest 300 g/10 min.
bestemt ved 190°C under en belastning pa 2,16 kg i henhold til ISO 1133-1.

4. Indpakningsposen (16) ifglge et hvilket som helst af kravene 1-3, hvor antislip-
fremspringene (7) har tilfeeldige top-plan-snit-stgrrelser (14).

5. Indpakningsposen (16) ifglge et hvilket som helst af kravene 1-4, hvor antislip-
fremspringene (7) er dannet af partikler (36) fastgjort til veeggen (45).

6. Indpakningsposen (16) ifglge et hvilket som helst af kravene 1-5, hvor
indpakningsmaterialet (35) inkluderer veevet plaststof (55).

7. Fremgangsmade til at tilvejebringe en antislip, varmeforseglelig
plastindpakningspose (16) ifglge et hvilket som helst af kravene 1-6, hvilken
fremgangsmade inkluderer at tilvejebringe partikler (36) af en fgrste substans og
med en passende stgrrelse og form, idet den fgrste substans er en termoplastisk
polymer, at tilvejebringe en filmblaeasemaskine (31) med en ringformet
matricespalte (22) og udvendig boblekgleenhed (26) over matricespalten (22) og
en aftraeksenhed (33) over den udvendige boblekgleenhed (26), hvilket
tilvejebringer en blaest filmboble (19) bestdende af en plastvaeg (45), som
kommer ud fra matricespalten (22) og fortsaetter mod aftraeksenheden (33), idet
plastvaeggen (45) har en ydre overflade (46) af en anden substans, den anden
substans er i en eller anden egenskab forskellig fra den fgrste substans og egnet
til at smelte sammen med den fgrste substans, hvilket tilvejebringer en hals (21)
af boblen, i hvilken vaaeggen (45) er tilpas varm og i plastisk tilstand, mellem
matricespalten (22) og en fryselinje (20) af boblen, idet fryselinjen (20) er del af
boblen (19), hvor vaeggen (45) er udformet til at nd en endelig tykkelse af
vaeggen, at vaelge et omrade, et landingsomrade (34), af halsen (21) mellem
matricespalten (22) og den udvendige boblekgleenhed (26), hvor den ydre
overflade er klaebrig, i landingsomradet (34) med en tilfeldig fordeling at
anbringe og klaebe partiklerne (36) til den ydre overflade (46) af mindst en del,
en opruet del, af vaeggen (45), under anvendelse af et varmeindhold af den tilpas
varme vaeg for at starte en sammensmeltningsproces i den foregaende vaeg for at

smelte de fastklaebede partikler (36) sammen med den ydre overflade (46), at
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afslutte sammensmeltningsprocessen, ved afkgling, ved et gnsket omfang af
sammensmeltningen for at danne en passende steerk fastggrelse mellem den ydre
overflade (46) og partiklerne (36) sammensmeltet dermed, at fryse vaeggen (45)
ved afkgling, for at tilvejebringe en varmeforseglelig, fleksibel, frossen plastvaeg,
at tilvejebringe i den frosne vaeg en gennemsnitlig overfladevaegt pa hgjest

500 g/m?, for derved, ud fra partiklerne (36) sammensmeltet med vaeggen (45),
at danne en flerhed af separate antislip-fremspring (7) af den fgrste substans
tilfseldigt fordelt pa den ydre overflade af den frosne vaeg (45) og som rager frem
fra den ydre overflade til en fremspringshgjde (11) pa mellem 50 mikrometer og
10.000 mikrometer, hvor et gennemsnit af top-plan-snit-formatforhold af
flerheden af antislip-fremspringene (7) er mindst 1,0 og hgjest 5,0, hvilket
tilvejebringer mindst nogle af antislip-fremspringene (7) med et skjult
overfladeafsnit (12), som et afsnit af en fri overflade af antislip-fremspringet (7),
som antislip-fremspringet daekker for en beskuer i et top-plan-snit af vaeggen (45)
taget fra oven over antislip-fremspringene, idet den frosne vaeg (45) sammen
med antislip-fremspringene (7) rager frem fra dens ydre overflade (46), som
udggr et fleksibelt antislip-indpakningsmateriale (35), som ud fra det fleksible
antislip-indpakningsmateriale (35) danner en indpakningspose (16) med flerheden
af antislip-fremspringene (7), som vender mod en yderside af indpakningsposen
(16), kendetegnet ved at vaelge den fgrste substans med en
smeltemassestrgmningshastighed pa mindst 0,6 g/10 min. bestemt ved 190°C
under en belastning pa 2,16 kg i henhold til ISO 1133-1.

8. Fremgangsmaden ifglge krav 7, hvilken fremgangsmade inkluderer at vaelge
den fgrste substans med en smeltemassestrgmningshastighed pa mindst 0,7 g/10
min. fortrinsvis mindst 0,8 g/10 min., mere fortrinsvis mindst 0,9 g/10 min.,
endnu mere fortrinsvis mindst 1,0 g/10 min. bestemt ved 190°C under en
belastning pa 2,16 kg i henhold til ISO 1133-1.

9. Fremgangsmaden ifglge et hvilket som helst af kravene 7-8, hvilken
fremgangsmade inkluderer at vaelge den fgrste substans med en
smeltemassestrgmningshastighed pa hgjest 300 g/10 min. bestemt ved 190°C
under en belastning pa 2,16 kg i henhold til ISO 1133-1.
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10. Fremgangsmaden ifglge et hvilket som helst af kravene 7-9, hvilken
fremgangsmade inkluderer at danne antislip-fremspringene (7) med tilfaeldige
top-plan-snit-stgrrelser.

11. Fremgangsmaden ifglge et hvilket som helst af kravene 7-10, hvilken
fremgangsmade inkluderer at tilvejebringe en ydre diameter af matricespalten
(22), som tilvejebringer et udvidelsesomrade (25) af halsen (21), i hvilket den
foregdende vaeg (45), som baerer partiklerne (36) klaebet derpd, udsaettes for en
horisontal udvidelse, hvor udvidelsesomradet (25) er tilvejebragt med en form, i
hvilken planer tangent pa den ydre overflade lukker vinkler, udvidelsesvinkler, pa
mindst 2,5 grader med vertikalen, og tilvejebringer en fgrste vertikal afstand
(32), set fra siden af boblen (19), mellem landingsomradet (34) og
udvidelsesomradet (25), hvilken fgrste vertikale afstand (32) er enten nul eller
hgjest lig med 2,0 gange matricespaltens (22) ydre diameter.

12. Fremgangsmaden ifglge et hvilket som helst af kravene 7-11, hvor hver af
mindst nogle af flerheden af separate antislip-fremspring (7) er dannet ud fra en
enkelt partikel.

13. Apparat til opruning af en blaest film, hvilket apparat udggr en underenhed af
en filmblaesemaskine (31), hvilken filmblaesemaskine (31) er til fremstilling af en
blaest filmplastvaeg (45) til et indpakningsmateriale (35), hvilket apparat
inkluderer
et filmblaasematricehoved (24) med en ringformet matricespalte (22), og
en udvendig kgleluftring (1) over matricehovedet (24), idet matricespalten
(22) har en ydre diameter (23), og idet luftringen (1) har en bund (2),
matricespalten (22) og luftringen (1) sammen er egnede til at definere en
bane (39) af en ydre overflade (46) af plastveeggen (45), idet banen (39)
har form af en boble (19), som straekker sig fra matricespalten (22) op
gennem luftringen (1), og
mindst over luftringbunden (2) har boblen (19) et eller flere
udvidelsesomrader (25), i hvilken vaeggen (45) udsaettes for en horisontal
udvidelse, og planer (40) tangent pa banen (39) lukker vinkler,
udvidelsesvinkler (6), pa@ mindst 2,5 grader med vertikalen,
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idet underenheden yderligere inkluderer en partikeldispergeringsenhed
(38), som definerer et landingsomrade (34) af banen (39) og er egnet til
dispergering i landingsomradet (34), med en tilfeldig fordeling af
termoplastiske polymerpartikler (36) pa den ydre overflade (46) mellem
matricespalten (22) og luftringen (1),
kendetegnet ved en hvilken som helst en eller begge af
a.) en anden vertikal afstand (41), set fra siden af apparatet, mellem
landingsomradet (34) og luftringbunden (2) er enten nul eller hgjest
2,0 gange matricespaltens ydre diameter (23),
0g
b.) mindst en af det ene eller flere udvidelsesomrader (25) inkluderer
mindst en del af landingsomradet (34).

14. Apparatet ifglge krav 13, hvor en ende (37), taet pa den ydre overflade (46),
af partikeldispergeringsenheden (38) er egnet til at vaere taettere pa den ydre
overflade (46) end 1,0 mm.

15. Apparatet ifglge krav 14, hvor den nzermeste ende af
partikeldispergeringsenheden (37) er egnet til at blive afkglet og til at have en
kontakt med den ydre overflade (46).

16. Apparatet ifglge krav 15, hvor partikeldispergeringsenheden (38) inkluderer
et tilfgrselsapparat (28) til at transportere partiklerne (36) mod den ydre
overflade (46), og den nzermeste ende af partikeldispergeringsenheden (37)
udggres af en ende (30), teet pa den ydre overflade (46), af tilfgrselsapparatet
(28).

17. Apparatet ifglge et hvilket som helst af kravene 13-16, hvor luftringen (1) er
enten en luftring (1) med dobbelt kant eller en luftring (1) med mere end to
kaleluftabninger (62).

18. Apparatet ifglge et hvilket som helst af kravene 13-17, hvor apparatet
yderligere inkluderer en vindskeerm (49) mellem et niveau (3) af luftringbunden
(2) og et gvre niveau (44) af mindst en del af landingsomradet (34) til en mindst
delvis beskyttelse af mindst en del af landingsomradet (34) fra en vind (48) fra
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luftringen (1).

19. Apparatet ifglge krav 18, hvor vindskaermen (49) er en aktiv vindskaarm (49),
som inkluderer et vindskeermkammer (50) med en top (54) og en bund (51) og
en &bning (53) taet pa og mod den ydre vaegoverflade (46), til at lede vinden (48)
mindst delvist gennem den naermeste abning (53) og gennem
vindskarmkammeret (50) for mindst delvist at beskytte landingsomradet (34)

under vindskaermkammerbunden (15) fra vinden (48).

20. Apparatet ifglge et hvilket som helst af kravene 13-19, hvor en tredje vertikal
afstand (43), set fra siden af apparatet, mellem landingsomradet (34) og

matricespalten (22) er enten nul eller hgjest 70 mm.
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FIG. 3b.



29

Voot A R
iy los §

FIG. 4.

DK/EP 3464097 T3



DK/EP 3464097 T3




DK/EP 3464097 T3

FIG. 7.
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FIG. 8.
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