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PASSIVELY MAGNETIC FOIL, NOTICE DEVICE
AND USE OF THE NOTICE DEVICE

[0001] The present invention relates to a passively mag
netic foil including at least one layer. The invention also
relates to a notice device for posting information, advertise
ments or the like on a supportive structure and use of the

notice device.
PRIOR ART

[0002] Metal notice boards for posting messages With the
aid of different types of magnets are generally knoWn in the
art. These notice boards are based on the concept of con

structing the actual notice boards from a passively magnetic

material, While using actively magnetic permanent magnets

When polypropylene is used as the polymer material, said
layer may have a density of 1 .50-3.01 g/cm3 . Said layer may
be coated With at least one coating material on at least one

side, Whereby said coating forms at least one further layer on

said layer. Said coating material may be constituted by
titanium dioxide mixed With at least one thermoplast and/or
of at least one other ?ller mixed With at least one thermoplast
so as to achieve opacity and/or Whiteness. Said coating

material may consist of a solvent-based polymeric binding
agent that Will impart a long storage time to the foil prior
printing With printing ink or the like of the foil. The foil may
have a total thickness of 0.1-2.5 mm.

[0009] The invention thus also relates to a notice device
for posting information, advertisements or the like on a

supportive structure, and comprising the passively magnetic

for posting messages on the board. The magnets exert their

foil according to the aforegoing. The notice device includes

retaining force locally in respective contact surfaces With the

substrate. The retaining force exerted by reasonably large

at least one actively magnetic substrate fastened to said
structure and at least one piece of the passively magnetic foil

magnets is less bene?cial in respect of demanding environ
ments and applications. The magnets are easily lost and in

ment(s) or the like is/are printed on the passively magnetic

applied to the substrate, Whereby the information, advertise

the absence of magnets messages that are printed on paper,
for instance, cannot be posted on a metal notice board.

foil.

[0003] WO, A1, 99/18158 shoWs a passively magnetic

device according to the aforegoing, Wherein said actively
magnetic substrate is fastened to an appropriate supporting

[0010]

polyester composition that can be used to produce sheet
material by means of extrusion processes. The sheet prod
ucts are usable in applications that require attraction in a

magnetic ?eld. The attraction is, hoWever, much too Weak to
suit many conceivable applications.

The invention also relates to the use of the notice

structure, such as an indoor or outdoor Wall, on a notice

board that is free-standing or fastened to some other sub
strate, on part of a vehicle, such as a car, a bus, the carriage
of a subWay, the carriage of a train or the like and/or on a

[0004] DE, A1, 197 39 174 shoWs a magnetic foil. At least
one surface/layer thereof exhibits actively magnetic proper
ties. This foil, hoWever, has the draWback of being exces

road sign.

sively expensive in manufacture and use as a carrier of

[0011] FIG. 1 shoWs, in a cross-sectional vieW, a ?rst
embodiment of an inventive foil;

messages that shall be posted and changed often.
SUMMARY OF THE INVENTION

LIST OF DRAWINGS

[0012] FIG. 2 shoWs, in a cross-sectional vieW, a second
embodiment of the inventive foil.

[0005] A ?rst object of the invention is to provide a foil,
Which is able to function as a carrier of information to be

posted and, at the same time, to provide good attraction in
a magnetic ?eld, in other Words the foil shall not be actively
magnetic/permanently magnetic in itself. A second object of
the invention is to provide a foil Which can be produced and

used inexpensively. A third object of the invention is to
provide a foil that can be put in place and removed With the
greatest speed and With the smallest risk to human health. A
fourth object of the invention is to provide a foil that can be
destroyed or recovered easily, Without having a deleterious
effect on the environment.

DESCRIPTION OF EMBODIMENTS

[0013] FIG. 1 illustrates the structural make-up of a ?rst
embodiment of the foil 1 according to the invention. The foil
1 consists of only one layer 2 Which comprises both a
polymer material and an iron material. The iron material

corresponds to 50-80% by Weight of the material in the layer
2 and most preferably about 70% by Weight. The layer 2 has
a thickness of 0.03-0.20 mm. The iron material is present in
the form of pure iron and/or one or more of the existing iron

compounds having passively magnetic properties, such as
iron oxide, hematite and magnetite. In turn, the polymer

[0006] The invention thus relates to a passively magnetic
foil including at least one layer. Said layer comprises at least

material is one or more of polypropylene, polyethylene,

one polymer material and at least one iron material, the iron

ene, copolymer With polypropylene and polyethylene, and
?nally other thermoplasts. The polymer normally used is

material constituting 50-80% by Weight.
[0007]

Said iron material may consist of pure iron and/or

of one or more available iron compounds that have passively

magnetic properties. Said polymer material may include one
or more of the folloWing materials: polypropylene, polyeth

ylene, copolymer With polypropylene, copolymer With poly
ethylene, copolymer With polypropylene and polyethylene,

copolymer With polypropylene, copolymer With polyethyl
polypropylene. Thermoplasts can be chosen due to a desire

for better Wear properties, enhanced elasticity modules and/
or bending modules, thermal tolerance or other features.

[0014] Additive material may be present in the layer 2, for
instance, in the form of a dispersant and/or other additives,
such as titanium dioxide TiO2, chalk CaCO3, talcum

and also other thermoplasts.

Mg3Si4(OH)2, ground glass and/or other available ?llers.

[0008] The aforesaid layer may include at least one addi
tive material. Said additive may be titanium dioxide, TiO2,
chalk CaCO3, talcum, ground glass or other available ?llers.

[0015] FIG. 2 illustrates the structural make-up of a sec
ond embodiment of the foil 1 according to the invention. In
addition to the aforesaid layer 2, a further layer 3 is present
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that has a coating material consisting of titanium dioxide
TiO2 mixed With a thermoplast. The further layer 3 With
titanium dioxide has a thickness of 10-20 pm and may

replace additive material in the form of titanium dioxide in
the layer 2, either totally or partially. Instead of titanium
dioxide mixed With a thermoplast, the further layer 3 may
consist of polypropylene and/or polyethylene, that has been

tive(-s) is/are used in this process, in order to improve
dispersion. There is preferably used an iron poWder that has
a particle siZe of 1-70 microns. The granulate shall contain

50-80% by Weight iron material. The granulate is then
processed in an extruder and bloWn or ?at-faced extruded as

foil (?lm). Titanium dioxide may optionally be added in this
step in the form of chalk, so as to obtain a smooth printable

given a surface tension Z40 dyne/cm by a so called corona
treatment so as to make subsequent printing or lamination

light surface for printing With printing ink.

possible. Instead of one of said materials, the further layer 3

[0021]

may consist of a solvent-based polymeric binder that Will

impart a long storage time to the foil prior to printing (With
printing ink). Said solvent-based polymeric binder may also
be applied to the further layer 3 in one of its aforesaid
variants, thereWith resulting in a foil that comprises three
layers. Irrespective of the number of layers present in the
foil, the foil shall have a thickness of 0.1-2.5 mm.

[0016]

Iron, iron compounds, nickel and cobalt exhibit a

high ferromagnetism of passive type. Magnetic ?ux density
can be expressed as [3=4J'c>< I, Where I is the magnetic
moment per unit of volume, Whereby I is 218 in the case of
iron, 54.39 in the case of nickel and 161 in the case of cobalt.
Iron is therefore the best. The concentration of iron material
desired in the layer 2 Will depend on the thickness of the
layer 2 and on the distance to an actively magnetic surface.

The actively magnetic material should be of an isotropic

The extrusion may be effected in one or more

layers. When only a single layer 2 is produced in the
extrusion process, solely the passively magnetic layer 2 Will
be obtained in the foil 1. When one or more additional layers
3 are present it/they may be present on one or both sides of

the passively magnetic layer 2 in the foil 1, that is to say one
or more additional layers 3 may be present on one side of the

passively magnetic layer 2 and one or more additional layers
3 may be present on the other side of said passively magnetic
layer 2, independently of each other. One or more additional
layers 3 may consist of titanium dioxide mixed With at least
one thermoplast and/ or of at least one other ?ller mixed With

at least one thermoplast, although other substances may also
be considered. This enables different types of foil to be
produced, e.g. foils that are White on both sides or White on

one side and grey on the other side, and/or coated With
material other than titanium dioxide on one and/ or the other

type. A smallest critical density per unit of surface area of the
foil 1 is necessary in order to achieve a desired effect in the

side. The foil is corona-treated for printability and may, as
before mentioned, be coated With a solvent-based polymeric
binder that functions to reduce surface tension. A neutral

form of good magnetic attraction in a magnetic ?eld. For

binder that has a broad area of use is used. This binder is, for

reasons of a technical nature, concentrations of 50-80% by

instance, applied With the aid of a spiral applicator. Anti
static treatment may also be applied. The end product may

Weight of said iron material are used in the layer 2. The

folloWing relationship applies With respect to density,
1

X ,-

— =

P101

Y;
+ 2

P poly

Poorg

Where ptot is the total density of the material, Xi is the

polymer concentration, ppoly is the polymer density. Yi is the

be delivered in the form of a continuous Web or may be cut
to siZe in accordance With customer Wishes.

[0022] Example 1: There is produced a compounded mate
rial of 80% by Weight pure iron Fe(s) and 20% to by Weight
of a copolymer of ethylene-vinyl acetate having an apparent
density of 2.6 g/cm3. The particles have a siZe of 45-75
microns. The compounded material is mixed With 15% by

concentration of inorganic components and pOorg is the

Weight of copolymer of polypropylene. A foil is extruded in
a spiral mandrill type ?lm bloWing head, together With an

density of in-organic components, said density being
expressed as g/cm3 and concentration being expressed by %

comprises 92% by Weight polypropylene and 8% by Weight

by Weight.

pure titanium dioxide such as to achieve Whiteness. The foil

[0017] Example: In the case of 50% by Weight ofFe3O4 in
the polypropylene, the density is 1.53 g/cm3, and in the case

is corona-treated to 42-44 dyne/cm and printed.

of 80% by Weight Fe3O4, the density is 2.65 g/cm3. In the
case of 50% by Weight Fe(s) in the polypropylene, the
density is 1.60 g/cm3, and in the case of 80% by Weight
Fe(s), the density is 3.01 g/cm3. (In respect of iron, the
density is 7.3-7.8 g/cm3, Whereas for magnetite and hema
tite, the density is 5.2 g/cm3. Magnetite has the chemical
formula Fe3O4 and hematite Fe2O3.)
[0018] The inventive foil provides good attraction in a
magnetic ?eld. It is produced and used cheaply. It may be
applied to and removed from any appropriate substrate
quickly, Without the need of tools, glue or the like, and for
this reason the effect on personal health is small. The foil
may be destroyed or recovered readily and With no delete
rious effect to the environment.

[0019] The foil is produced in the folloWing Way:
[0020] Polymer material and iron material of the earlier
described kind are compounded to a granulate form. Addi

outer layer on each side of the foil. Each of these outer layers

[0023] Example 2: Magnetite, Fe3O4, Was compounded to
obtain a ?nished material that has a density of 2.91 g/cm3.
Carriers are a polypropylene block copolymer and polyeth

ylene. 94% by Weight of said compounded material is mixed
With 6% by Weight of a polypropylene homopolymer. This
compounded material is extruded to a thickness of 0.12 mm
as an intermediate layer betWeen tWo transparent non

modi?ed layers. As a result of its magnetic attraction, the
resultant foil is found to have good adhesion to an actively

magnetic surface. The functional three-ply foil may be
laminated With 0.10 mm thick White-coloured polypropy
lene and also then shoWs good attraction or adhesion prop
erties.

[0024] The inventive notice device for posting informa
tion, advertisements or the like on a supportive structure

includes the passively magnetic foil according to the afore
going. An actively magnetic substrate in the form of a sheet
of permanent magnetic material is fastened to the rearWardly
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lying supportive structure in an appropriate known manner.

The appropriate knoWn manner, comprises gluing and/or
mounting With different types of fasteners, such as screWs,
nails, hooks or the like.

[0025] A piece of the passively magnetic foil is applied to
the permanent magnetic sheet and there retained by mag
netic action. The information, advertisements or the like

is/are printed on the passively magnetic foil.
[0026]

When using the inventive notice device in accor

dance With the aforegoing, the actively magnetic substrate is
fastened to a suitable supportive structure, such as an
internal Wall or external Wall of a building, on a board Which
is free-standing or ?xed to another substrate, on part of a

conveyance vehicle, such as an automobile, a bus, a subWay
carriage, a train carriage or the like and/or on a road sign.
The inventive notice device can also be used in connection
With different types of games and in connection With mount

ing of draWings, charts, maps, sea charts and the like.

[0027] The principle on Which the present invention is
based may also be applied to fasten abrasive cloth, emery
paper, polishing cloth and/or polishing paper or the like to
the Working part of a machine tool. In that case the abrasive

cloth or equivalent is constituted by a passively magnetic
foil according to the invention While the Working part of the

machine tool shoWs actively magnetic properties making it
possible for the abrasive cloth or equivalent to be fastened
to the Working part of the machine tool solely With the aid

of magnetic action.
[0028]

Said polymer material may be of any appropriate

knoWn kind Whatsoever. Mixtures of tWo or more polymer

layers, Whereby said coating material forms at least one
additional layer directly on said layer.
2. Passively magnetic foil according to claim 1, in Which
said iron material is constituted by pure iron and/or one or

more available iron compounds that have passive magnetic

properties.
3. Passively magnetic foil according to claim 2, in Which
said polymer material comprises one or more of polypro

pylene, polyethylene, copolymer With polypropylene,
copolymer With polyethylene, copolymer With polypropy
lene and polyethylene, and ?nally other therrnoplasts.
4. Passively magnetic foil according to claim 3, in Which
said layer comprises at least one additive material.

5. Passively magnetic foil according to claim 4, in Which
said additive material is constituted by titanium dioxide

TiO2, chalk CaCO3, talcum, ground glass or other available
?llers.

6. Passively magnetic foil according to claim 5, in Which
said layer shoWs a density of 1.50-3.01 g/cm3 When the

polymer material is polypropylene.
7. Passively magnetic foil according to claim 6, in Which
said coating material is constituted by titanium dioxide
mixed With at least one thermoplast and/or of at least one
other ?ller mixed With at least one thermoplast in order to

obtain opacity and/or Whiteness.
8. Passively magnetic foil according to claim 7, in Which
said coating material is constituted by a solvent-based
polymeric binding agent that imparts a long storage life to
the foil prior to printing With printing ink or the like on the
foil.

9. Passively magnetic foil according to claim 8, in Which
the foil has a total thickness of 0.1-2.5 mm.

materials may also be used. By the expression foil is also

10. Notice device for posting information, advertisements

meant ?lm of suitable thicknesses. Nickel and/or cobalt
material may be used together With or instead of iron

or the like on a supportive structure and comprising the

material in the passively magnetic foil according to the
invention.

[0029] The invention is not restricted to the illustrated
embodiments, but can be varied Within the scope of the

accompanying claims.
1. Passively magnetic foil for indoor or outdoor use and
comprising at least one layer that comprises at least one
polymer material and at least one iron material, Wherein the

iron material constitutes 50-80% by Weight for applying of
the foil to a permanent magnetic substrate Without the need

of tools, glue or the like, to be retained by magnetic action

passively magnetic foil according to claim 1, Wherein at
least one actively magnetic substrate fastened to said struc
ture and at least one piece of the passively magnetic foil

applied to said substrate, Whereby the passively magnetic
foil has the information, advertisements or the like printed
thereon.
11. Use of the notice device according to claim 10,
Wherein said actively magnetic substrate is af?xed to an
appropriate supporting structure such as an inner Wall or an
outer Wall of a building, to a notice board that is free
standing or attached to some other substrate, on a part of a
conveyance vehicle, such as an automobile, a bus, a subWay
carriage, a train carriage or the like and/or on a road sign.

and Wherein said layer is coated With at least one coating
material on at least one side by means of extrusion in several
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