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INDUCTOR

Technical Field

The present invention relates to an 1nductor for use
at sealing or heating of a thermoplastic or a thermoplastic
coated electrically conducting packaging material, the

inductor including a current conductor to be connected to a

source for high-frequency current.

Background of the Invention

The induction technology can advantageously be used
at sealing of thermoplastic coated packaging material,
including at least one layer of metal foil, preferably
aluminium foil. Hereby an inductor as described above 1is
used, which in the metal foil creates heat, melting the
thermoplastic. In order to obtain a sealing the inductor is
used together with a dolly.

The sealing is performed in such a way that the

packaging material, which is to form a packaging, is fed

stepwise or continuously, depending on the design of the

apparatus. With the material lying immovable over the dolly

a short while the inductor is applied against the material

and is energized, so that the thermoplastic is melted. By a
mechanical pressure between the inductor and the dolly with
the thermoplastic molten a sealing is provided between Two
packaging material layers.

In accordance with previously known technigque a
conductor is for example constituted of a copper conductor
cast into plastic material containing ferrite.

A critical property of the inductor is the possibili-
tv to maintain the current conductor at a decently low
working temperature in spite of a high-frequency on the
sealing operations, i.e. to cool the current conductor. In
a previously known inductor this is obtained in that the
current conductor is a copper tube directly cooled with

water. This design is very sensitive to mechanical loads,
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and the life span is short due to collapsed copper
tubes/current conductors.
For this reason known conductors have worked against

comparatively soft dollies, and their current conductors

may have been provided with ridges for obtaining sufficient

mechanical clamping force.

At sealing of new packaging materials, for example

thermoplastic coated plate material, and £illing of pro-
ducts, which are difficult to handle, for example highly
viscous products, it is called for stronger inductors with
improved possibilities to handle mechanical loads. These

demands can hardly be fulfilled with inductors of conven-

tional types.

The Invention
In order to solve the above mentioned and other
problems and 1n order to achieve an inductor with improved

properties and with greater field of use than previously

known inductors an inductor according to the invention is
characterized in that the current conductor is integrated
in a body of a powder metal material, whose granules are
provided with an electrically isolating surface layer.
The powder material is preferably constituted of
granules of an iron material with a surface layer of iron

oxide. In the material there is also a small amount, for

example 0.5%, of a plastic based binder, such as a phenol
based binder. . _

In pressed condition this material has excellent
mechanical properties, high permeability at used
frequencies, small magnetic remagnetizing losses, good heat
conductivity and high resistance to temperatures.

The current conductor in the inductor according to
the i1nvention does not demand any direct cooling, for
example with water, which means that it can be made in a

homogeneous rod, usually of copper, which per se increases
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the ability of the inductor to withstand mechanical loads.
The cooling 1s instead accomplished indirectly in that the
heat 1s conducted away effectively by the powder material.
If, however, extra cooling under special circumstances is
needed, cooling canals can be provided in the body of the
inductor and be made wider, so that also the risk for
blocking 1s increased.

The inductor according to the invention will, as
previously stated, have the possibility to withstand con-
siderably higher loads than the previously known inductor.
This makes it possible to use harder dollies, which can be
required when new packaging materials and more difficult

products are to be used. The life span increases

considerably.

The new inductor makes it possible to use butt
cutting. The improved mechanical strength of the inductor
opens new possibilities for material combinations.

The powder material is comparatively cheap, and the
manufacturing process (the powder pressing with inserted

current conductor) i1s Tational.

The Drawing
The invention will be further described below under
reference to the attached drawing, which shows a practical

embodiment of an. inductor according to the invention.

Detailed Description of Embodiments

An inductor according to the invention includes in
1ts simplest form a current conductor 1, which 1s pressed
into a body 2 of powder metal material, whose granules are
provided with an electrically isolating surface layer.

The current conductor 1 can have the U-gshape shown 1in
the drawing and be provided with contacts 3 for connection
of the current conductor to a source for high-frequency

current at its end extending out of the body 2. The current
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conductor 1 suitably extends slightly up over the surface
of the body 2 and can here be planar.

The current conductor 1 1s preferably made of homo-
geneous copper, which gives relatively small resistive
conducting losses, but any other material with good
electrically conducting properties can equally well be
used. The current conductor is preferably provided with a
thin electrically conducting lacgquer laver.

The material 1n the metal body 2 is constituted by a
powdery metal material, whose granules of an electrically
conducting iron material also after compression under high
pressure to a homogeneous body are mutually electrically
isolated from each other in that they are provided on their
surfaces with an electrically isolating layer, namely an
iron oxide lavyer. The powder metal material also contains a
small amount of binder, for example 0.5%. The binder 1is for
example phenol based.

In its simplest form the inductor according to the

invention can be produced in that the conductor 1 is placed
in a form, which is filled with metal powder, that is then
pressed together to the integrated inductor without loosing
the electrically isolating properties of the metal
granules. In order to safeguard the isolating properties of
the surface layer of the granules the metal powder should
be handled or machined to a minimal extent.

The following requirements on the metal material in
the body 2 are well fulfilled by the used material:

- good mechanical properties

- high permeability at frequencies =2 20 kHz

- electrically isolating

- small magnetic remagnetizing losses at =2 20 kHz

- good heat conductivity A =2 10 W/m°K

~ ability to withstand temperature =2 120°C

- possibility to integrate for example coppex

material at the forming process.

Q
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The used powder material has for example as good heat
conducting properties as A = 12 W/m°K, which is about 15
times better than the material used 1n present inductor
designs. Further, the metallic powder material has such a
high permeability as pr > 25, which 1s more than 10 times
better than presently used plastic materials.

Due to the indirect cooling of the current conductor
a great freedom to form the conductor 1is provided.

* The free form of the current conductor makes 1t

possible to control the temperature and the pressure.

* A current conductor or current solenoid with
several turns leads to an improved efficiency (considerably
improved energy generating) .

* Alternatively the current conductor can be multi-
threaded, which also increases the efficiency.

grinly

* The high permeability of the powder material means

that ordinary metallic materials can be used relatively
close to the current conductor without any substantial
losses of power.

Practical tests with an inductor constructed in

accordance with the drawing - with and without cooling
canals and cooling water - have given the following good
results:

- an indirectly cooled inductor with 4 1/min cooling
water maintains a steady temperature of about 28°C,

- an indirectly cooled inductor with 1 1/min cooling
water maintains a steady temperature of about 29°C,

- an inductor without water cooling malntains a
steady temperature of about 50°C.

As mentioned above, alternative designs of the
inductor are possible.

Tt is for example possible to manufacture the
inductor as a U-shaped strip of metal och possibly plastic,

the powder material and the current conductor being
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arranged in sald strip. Cooling canals can possibly be
arranged in the bottom of the strip.

Another and perhaps more 1nteresting design is to
press together in a form on one hand an ordinary metal
powder (with a thickness of for example 10 mm) and on the
other hand the powder metal material with the isoclating

granules and the current conductor.

Generally speaking, different material combinations

can be possible, and the powder metal material with the
isolating granules can have a rather limited thickness due
to its excellent electrical and magnetic properties.

The inductor can be provided with a plastic layer orxr
the like on the surface as a corrosion protection.

The inductor according to the invention is normally
used for sealing (or possibly other heating) of thermo-
plastic coated packaging material, which has an electri-
cally conducting layer, ordinarily a metal foil. The
packaging material can, however, also be an electrically
conducting thermoplastic.

The invention has been described in its application

for packaging material, but it shall not be limited

thexreto.
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CLAIMS
1. An inductor for use at sealing or heating of a
thermoplastic or thermoplastic coated electrically conduc-
ting packaging material, the inductor including a current
5 conductor (1) to be connected to a source for high-
frequency current, c haracterized in that the

current conductor (1) 1is integrated in a body (2) of a
pressed iron powder metal material, whose particles before
pressing are provided with an electrically isolating

10 surface layer of iron oxide.

2. An inductor according to claim 1,
characterzrized in that the powder material

contains a small amount, for example 0.5%, of a binder,

15 which for example can be phenol based.

3. An inductor according to claim 1,
c haracterized in that the current conductor

(1) is constituted of a U-shaped homogeneous rod.

20
4. An inductor according to claim 1,
c haracterized in that the current conductor
(1) is constituted of a solenoid with several turns.
25 5. An inductor according to claim 1,

characterized in that the current conductor

(1) is multi-threaded.

6. An inductor according to claim 1,
30 characterized in that cooling canals, for

example for cooling water, are arranged in the body of

powder material.

7. An inductor according to claim 1,
35 characterized in that the powder metal
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material with the current conductor is integrated by

pressing with an ordinary metal powder.
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