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MATERIAL FOR TECHNICAL, MOUNTING AND DECORATIVE PURPOSES

Technology Field

Submitted solution deals with structure of a new material for technical,
mounting, decorative and- labeling purposes based on both-sided adhesive

thermoplastic materials, which may be processed by thermal cutting.

Existing Conditions of Technology

Matenals used for hot cuttmg are typlcally mill-finished or extruded vinyl
materials even though other matenals such as’ polyethylene PE polypropylene
PP or others may be used as well. At present, various decorative signs,
plctures etc., where such signs or pictures are created by hot cutting, are made
of smgle-3|ded adheswe thermoplastlc material, such as polyvmylchlorlde -
PVC. This' method has been developed in the USA in 1965 and introducad-in-
EurOpe by company Fasson (Netherlands) in“1970;"

Material itself, which is still being used so far, is formed by a support
|ayerimade of ‘thermoplastic ‘material, e.g. of PVC, equipped with pressure
sensitive adhesive layer, or self-adhesive Iayer respectively, onto which a
single- srded snliconated covermg Iayer made of sulphate paper (kraft) is applled i
Thermoplastlc materlal may for instance be equrpped with layer of“prmtlhg“mk'

itd

accordlng 1o’ reqUwemehts fi-final efféct. A sign‘or’ plcture is created's by cuttlng'
out from this’ support Iayer made of thermoplastlc ‘aterial!

leltatlons of the above mentloned nlaterlal mclude proc%ss‘ln‘g of Sl
a'slngle-mded adheswe matellal WhICh means that after a S|gn or plcture is cut
out, |t is in fact a flnal product which can be used mamly for decorative or

descnp’uVe purp,Oses in advertlsement, etc. "
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Principle of the Invention

The above- mentloned limitation of processmg options for self-adhesive
pressure sensitive materlals is eliminated by structure of material according to

the submitted solution. ; The material consists of a support layer from

'thermoplastlc matenal,'onto which the first self-adhesive pressure sensitive

layer is applied, covered with bottom, single-sided siliconated covering layer
made of sulphate paper (kraft). Subject matter of the new solution is that the
support layer made of thermoplastic material is equipped with the second self-
adhesive pressure sensitive layer covered with upper siliconated polyester
covering layer, 20 to 40 microns thick, and resistant to high temperatures
ranging from 180°C to 2'00"‘70. Both the first and the second pressure sensitive
layers are layers of pefn‘fanent or non-permanent glué on rubber or acrylic

base.

Advantage of this- solution is that it allows to process both-sided self-
adhesive pressure sensitivé materials by hot cutting because the second self-
adhesive pressure sensitive layer is covered by upper siliconated polyester
layer. Cut-out pattern may-then be used as standard both-sided self-adhesive
segment for mutual cdnnéétion of two materials, construction elements or
similar, in industry or for "e";<'ample for decorative purposes where the cut-out
pattern may be anitionallyvdécorated with coloured sand, transfer foil, transfer
peg or e.g. spang'lés, etC(.,_\‘I\‘Iif]iCh will stick to t'hé glue.

This method of con}ta‘ct hot cutting of both-sided adhesive thermoplastic
material is completely new' and unknown worldwide in the sphere of self-
adhesive materials processing. This method allows to process various
thermoplastic materials, such as polyethylene foam, hard polyvinyls,
ethylvinylacetate foam called EVA foam, polystyrene foils and foams or
polypropylene foams and foils.
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Overview of Figures in Drawings

Submitted solution is schemaﬁcally illustrated in attached drawing, which
shows cross section of the material.

Examples of the Invention Application

Material for decorative and labeling purposes is schematically illustrated
in attached drawing. It cdnsists of support layer 3 from thermoplastic material,
for instance made of PVC, onto which the first self-adhesive pressure sensitive
adhesive layer 2 is applied and covered by bottom single-sided siliconated
covering layer 1 made of sulphate paper (kraft). Support layer 3 from
thermoplastic material is then equipped with the second self-adhesive pressure
sensitive layer 4 covered with upper siliconated polyester covering layer 5. Both
the first and second self—'adhesive pressure sensitive layers 2 and 4 are layers
of permanent or non-permanent glue on acrylic or rubber base. For purely
decorative purposes it is éufficient if the peel-off of the first and second self-
adhesive pressure sensitivé layers 2 and 4 measured on chromo paper is
16N/25 mm in contact time 0 minutes, 17N/25 mm in contact time 20 minutes
and 21N/25 mm in contact time 24 hours. For use in induétrial applications
adhesive capacity depends on customer's specifications, adhesive capacity
may be increased or decreased or e.g. non-permanent glue may be used for

one or both self-adhesive layers.

Labels or pattefné are cut out from both single- and double-sided
adhesive thermoplastib material by means of thermal magnesium dies 6. These
dies exploit combination of three parameters for melting the surface of pressure
sensitive vinyls — pressure, fést time and warm-up. Thermal dies only touch the
thermoplastic material, such as vinyl, and leave the underlying paper covering

material intact.

Obviously, each production requires different combinations of warm-up,
rest time and pressure for sharp cutting of various types of thermoplastic
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materials. Rough estimate is used in the beginning with lower temperatures,
which are then gradually increased. For example, for PVC 100 microns thick the
temperature should be set to 135°C and subsequently it should be gradually
increased until a clean cut is achieved. Rest times vary according to used
material and warm-up. Standard for the rest time is from half a second to two
seconds. Based on experierice, the rest time may be limited, thus increasing the
production rate, by increasi‘r;g the temperature.

The last parameter, pressure, is to a great extent affected by layout of
the thermal die 6. Complex details requfre relatively more pressure than large
open areas. It is also possible to change the type of the underlying material of
the bottom plate of the Cutting device depending on shape to be cut out.
Typically, the underlvying bottom plate is made of hard paper, plywood plate,
polyurethane. When these three parameters, temperature, rest time and warm-
up, will be under control, the make-up of melted material on the die’s edges will
be reduced and better resu]ts will be achieved.

Magnesium thermai':dies 6 are typically manufactured in two thicknesses.
Most commonly used thickness is from 4 to 7 mm. Heat transfer is better for the
7 mm dies due to their greater mass. As the etched magnesium thermal dies 6
are manufactured using photographic process, due care must be given to
preparation of film negatives. Die manufacturers must transfer images onto the
photosensitive magnesium by means of quality negative. It is necessary to bear
in mind that the better the initial image quality, the higher quality of the final
product and the customer’s greater satisfaction. At present, the highest quality
of negatives with sharp edges is achieved by computer electronic projection,

which is capable of creating consistent edges of a thermal die 6.

The objective of using a thermal die 6 is to precisely cut out the model
according to the customer’s requirements. When aligning the model, it is crucial
to consider that the heat produced by the thermal part of the die causes

dilatation of all metals, magnesium included.
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The cut-out angle for the thermoplastic material of support layer 3, for
example for vinyl from 0.05-mm to 0.1 mm thick, will have the area of 0.05 mm
to 0.1 mm depending on how clear the image is or whether a printed vinyl is
used. Typical etching deptllfor basic cut out is between 15 mm and 1.9 mm.
For special cut-out requirements deeper depths may be reached. It is vital to
consider that only the first 0.25 mm to 0.5 mm will be actually cutting the given
thermoplastic material. Remaining depth of the die helps prevent vulcanizing of
the substrate, build-up of melted mat\e}rial, slowing dowb the cutting speed and
keeping distance of the cut-out substrate from heated die.

For both-sided adhesrve pressure sensrtlve material accordlng to the
submltted solu’uoh thel procedure is ldenfrc f as’ for thermoplas’nc matetials’
covered only wrth the first” self—adhesr\}e presshre sénsrtlve layer 2, ‘héwever the
substantlal difference is'in’ a ‘sandiich’ structure lof the product see’ attached
drawing. Here, the second self-adhesive pressUre sénsitive layer 4 is applled
and covered by upper smgle-srded ‘silicoriagd’ polyester coverlng Iayer 5 ‘with
thickness from 20 to 40 ‘microns. As the' nlaterlal to be used for the upper
coverlng layer 5 of the sandwich structure a 30 microns thick siliconated
polyester may be recommended, which’ resrs‘s to hlgh temperatures ranging
from 180°C to 200°C used in hot—cuttlng process. ‘Too thin or too thick layer of
siliconated polyester may make the hot proce sing process difficult or even
mpossrble ThlS upper coverrng layer & preventss\e glue from stlckmg, protects
the adhesrve layer and smultaneously it fur{cllonsas a removable layer at the
moment of appllcatlon because it has the srllconalad releasing layer from the
side, which is in contact wrth the second self—adhesve pressure sensrtlve layer
4. Without this removable upper covering layer 5 ltwould hot be possrble to
perform contact cuttlng from the thermoplastlc matelal i.e. support layer 3,
equipped with glue from both sides, i.e. the flrst self—adresrve pressure sensitive

layer 2 and the second self-adhesive pressure sensrtlve ayer 4.

When a product with cut-out motif, either a slgn‘)r image, created as
described, is to be used, at first the four layers are unstck from the bottom
single-sided siliconated covering layer 1 made-of sulphatepaper (kraft) where
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the required cut-out is created in the thermoplastic material of the support layer
3. Cut-out motif is stuck iin required place by means of the first self-adhesive
pressure sensitive layer 2. Subsequently, the upper single-sided siliconated
polyester covering layer 5 is peeled off at once or gradually. This uncovers the
second self-adhesive pressure sensitive layer 4 and, according to the intention,
the surface material may be stuck on it now or the cut-out area may be
decorated by application of coloured sand, transfer foil, beads, etc., as

mentioned above.

Industrial Applicability

‘Submitted solution té a’p’plicable in all cases where it'is ’advaﬁtage’ous“‘to
use hot cuttrng 10 obtaln a cut-out from both-sided ‘self-adhesive’ pressure
sensitive materral Such” process as opposed to standard cUttrng by ‘blade,
allows”™ to cut eveh very trny or rather’ complex patterns Price of magnesmm
plate is cons1derably lower than prrce of engraved dies ‘which “are uséd for
cutting of tlny or complexpatterns at present.-Cut-out shapes from both-sided
self-adhesive préssure sensitive materials will find application in industries
where both-sided self-adhesive cut-outs are used so far — such as electrical
engineering, automotive industry, footwear industry, etc., for attaching two
matefials to each other or rather one onto the other but also for decoratlve and
advertlsement purposes such ‘as appllcatron of labels or SIgns on varlous
products for produchon of decoratlve objects for example postcards photo
albums stlckers on grfts etc., ‘where the upper self-adhesnve side may be
decorated by materlals such as coloured sand spangles transfer colour forls

transfer pegs, etc
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PATENT CLAIMS

Material for technical, mounting and decorative purposes formed by support
layer (3) made of thermoplastic material, onto which the first self-adhesive
pressure sensitive layer (2) is applied, covered by bottom single-sided
siliconated covering layer (1) made of sulfate paper (kraft) characterized by
the fact that the support layer (3) made of thermoplastic material is equipped
with the second self-adhesive pressure sensitive layer (4), which is covered by
upper siliconated polyester covering layer (5), with thickness from 20 to 40
microns, resistant to highr temperatures ranging from 180°C to 200°C, while
both the first and the second self-adhesive pressure sensitive layers (2) and (4)

are layers of permanent or non-permanent glue on acrylic on rubber base.
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