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Description
Technical Field

[0001] The presentinvention relates to metal cans with
peelable lids and more particularly to a method of sealing
peelable lids to metal cans using induction heating.

Background

[0002] Many containers used to hold food products
have a peelable lid which is easily detached prior to first
use of the product by a consumer. Such peelable lids act
both to seal the dispensing aperture of the container as
well as to provide a tamper evidence indicator. A peelable
lid provides an easy method of opening a container with-
out the need for separate tools, such as scissors or can
openers.

[0003] Containers with peelable lids can be made from
a variety of different materials including glass, cardboard,
plastic and metal. Cardboard containers may be suitable
for holding food products in some situations; however, in
certain markets, for example countries with relatively hot
and/or humid climates, cardboard containers may not be
appropriate. Susceptibility to attack by pests (e.g. mice
andrats)andtheirrelative lack of strength may also make
cardboard containers unsuitable for many uses. Plastic
and glass containers are also prone to some of the same
problems. Metal containers or "cans" address many of
these issues.

[0004] Cans for use in specialised market segments,
for example cans used in the infant formula market, are
required to satisfy stringent safety standards. This can
be a challenge when producing a metal can with a peela-
ble, typically foil, lid. For example, it is required that a can
used to hold infant formula powder maintain its hermetic
seal with a peelable lid even when stored in excess of 3
months at high temperatures, such as 45°C, and with a
pressure difference of 700mbar (70kPa) between the in-
side and outside of the can.

[0005] Typically, a hermetic seal between a peelable
foil lid and an appropriately configured inwardly directed
flange or lip of a metal can is made by first heating the
sealing surface of the flange or lip. Either the sealing
surface or an opposed sealing surface of the lid is coated
with a bonding material, typically either a lacquer or a
polymer. The foil lid is applied to the flange and a seal is
achieved by applying a combination of heat and pressure
(applied to the lid in situ).

[0006] Where the filled, sealed can is to be subse-
quently processed to cook or otherwise heat the con-
tents, a polypropylene coating may be provided on the
interior surface of the can and on the lidding material
such that these "weld together" to form a hermetic seal.
Seals provided in this way are able to withstand the rig-
ours of processing, such as a combination of high tem-
perature (typically 120°C or more) and pressure acting
on the lid.
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[0007] Heating of the flange may be achieved using
conduction heating or induction heating. In the case of
conduction heating, heat is transferred to the metal can
via direct contact with the can. In the case of induction
heating, a high frequency alternating current is passed
through an electromagnetic induction coil to produce an
electromagnetic field. The coil is placed around the out-
side of the can such that the can, and in particular the
area surrounding the flange, is situated within the axially
induced electromagnetic field. The resulting eddy cur-
rents created in the flange and surrounding can area give
rise to a rapid heating of the flange. Induction heating is
generally advantageous as compared with conduction
heating as heating times with the former are faster, and
direct contact with the can is not required (such that var-
ious can shapes can be used with the same induction
heating set up).

[0008] For some uses, itis desirable to provide the foil
lid at a position part-way along the can body, thus sep-
arating the can body into two compartments. The (her-
metically sealed) compartment beneath the foil lid is used
to contain the food product, whilst the compartment
above the lid may contain some other item, e.g. a plastic
spoon. The top opening of the can may be closed with a
plastic lid or the like. Particularly for cans of this config-
uration, the known heating schemes can cause noticea-
ble damage to the exterior of the can due to the high
temperatures that the exterior must be heated to, in order
to raise the flange sealing surface to the temperature
required to achieve a seal. Typically, as the flange will
cool slightly between initial heating and application of the
foil lid, the sealing surface must be heated significantly
above the setting temperature. In addition, as heatis con-
ducted from the exterior surface of the can to the flange,
that exterior surface must in turn be heated to an exces-
sive temperature. For a bonding material that operates
ataround 160°C, the flange needs to be heated to 200°C,
during which the exterior surface can reach a tempera-
ture of 280°C. The temperature required at the exterior
surface is such that tin reflow may occur, resulting in vis-
ible marking (i.e. discoloration) to the exterior surface.
[0009] One possible solution is to use a bonding ma-
terial which operates at a lower temperature than those
that have typically been used for this purpose, e.g. a
bonding material that sets at 90°C, so that it is not nec-
essary to excessively heatthe exterior surface of the can.
However, this would render the cans unsuitable for sale
in markets with hot climates.

[0010] GB490514 describes heating a hollow body
from within by inductive heating. WO93/16570 discloses
inductive heating of can lids by a coil wrapped around
them.

Summary of the invention

[0011] It is an object of the invention to overcome or
at least mitigate the disadvantages of known induction
heating systems of the type used in sealing a peelable
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lid within a can body.

[0012] According to afirst aspect of the present inven-
tion there is provided a method of sealing a peelable lid
to an inwardly projecting and circumferentially extending
flange of a metal can body. The method comprises in-
serting an induction coil into the can body and passing
an alternating current through the coil to heat the flange.
The induction coil is then removed from the can body and
a peelable lid applied to the flange, whereby residual heat
in the flange seals or aids the sealing of the peelable lid
to the flange.

[0013] An advantage of at least certain embodiments
of the invention is that, whilst the flange can be heated
to the required temperature, the exterior wall of the can
is not "overheated" thereby preventing tin reflow at, and
degradation of, the external surface.

[0014] The method may involve locating a further in-
duction coil around the exterior of the can body and, sub-
stantially simultaneously with the step of passing an al-
ternating current through the inner coil, passing an alter-
nating current through the further coil to apply supple-
mentary heat to the flange. The first and second coils
may be energised together or separately.

[0015] Insome embodiments, a bonding material may
be applied between the peelable lid and the flange of the
can. In other embodiments, a bonding material may be
applied to the sealing surface of the flange prior to ap-
plying the peelable lid to the flange. In still further em-
bodiments, a bonding material may be applied to the seal-
ing surface of the peelable lid prior to applying the lid to
the flange.

[0016] Insomeembodiments, theflangeislocated part
way along the length of the can body such that sealing
of the peelable lid to the flange separates the can body
into upper and lower compartments.

[0017] Also disclosed is a can production line, which
uses a heating system, and comprising an induction coil
for insertion into a can body and a power supply for en-
ergising the coil whilst it is within the can body.

[0018] The heating system may comprise a further coil
for locating around the exterior of the can body, said pow-
er supply being configured to energise the further coil
when it is around the can body. The first mentioned coil
and said further coil may be mechanically coupled to-
gether to provide a single operating unit, i.e. such that a
can body can be moved relative to the unit so as to move
the coils into position with respect to the can body.

Brief description of the drawings

[0019]

Figure 1 illustrates schematically a metal can sepa-
rated into two compartments by a peelable foil lid
including, as inset, a detail showing a flange, sealing
surface of the flange, bonding material and the
peelable lid;

Figure 2 is a perspective view of a metal can located
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within an induction coil for the purpose of heating a
sealing flange;

Figure 3 is a perspective view of a flange heating
system comprising an induction coil located within a
metal can;

Figure 4 is a perspective view of an alternative flange
heating system comprising two induction coils, po-
sitioned within and outside of the can;

Figure 5 is a perspective view of a further alternative
flange heating system; and

Figure 6 illustrates schematically a production line
used to hermetically sealfoil lids to metal can bodies.

Detailed description

[0020] Sealed peelable lids provide consumers with an
easy method of opening a container, providing both con-
venience and safety. Moreover, as illustrated in Figure
1, peelable lids 2 can be used to separate a metal can
body 1 into two separate compartments, where the can
body 1 itself may be formed by folding a flat sheet and
providing an axial weld or by punching a circular disc to
form a cylinder with an integral base. The inset in Figure
1 shows in detail a cross-section of the region where the
lid seals to an upper sealing surface 5 of an inwardly
projecting flange 4, by means of a bonding material 3.
The can itself is typically made of tinplate, with the flange
4 being formed by pressing in a circular groove around
the circumference of the can 1 and subsequently apply-
ing an axial compression force to the can 1 to collapse
the groove. The lid 2 is typically formed of a metal foil or
of a plastic or paper material.

[0021] Asdiscussed previously, when sealing the lid 2
to the flange 4 of the can body 1, heat may be applied to
the flange 4 using induction heating. Conventional ap-
proaches to induction heating, such as that illustrated in
Figure 2, which uses a single external coil 6, can however
result in tin reflow on the exterior surface of the can or
other effects that cause visible surface degradation. It is
desirable to provide a method of sealing a peelable lid 2
to a flange 4 of a can body 1 which directs heat to the
flange 4 whilst reducing the extent to which the exterior
surface of the can is heated.

[0022] This is achieved using a flange heating system
as illustrated in Figure 3. The flange heating system com-
prises an induction coil 7. A can 1 is raised and lowered
with respect to the flange heating system such that, dur-
ing heating, the induction coil 7 is inserted within the metal
can body 1, adjacent to the flange 4, and then removed
from the can 1 after heating. Following insertion into the
can, the gap between the coil and the flange is relatively
small, e.g. on the order of 1mm. This tolerance is suffi-
cient to allow the coil to be moved into and out of the can
at the high speeds necessary on a production line.
[0023] Contrary to established understanding and
practise, it has been found that a coil inserted within a
can 1, rather than around the outside of the can, is able
generate sufficient heat in the surrounding can area to
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allow sealing of the lid 2 to the flange 4. In this way, this
new method of induction heating is able to focus the heat-
ing effect on the inwardly projecting flange 4 whilst keep-
ing the exterior wall at a lower temperature and thus pre-
venting tin reflow and decoration degradation on the ex-
terior wall.

[0024] Inasecondembodiment, asillustratedinFigure
4, the flange heating system comprises two separately
energised induction coils, an internal coil 7 and an exter-
nal coil 9, of which the internal coil 7 is positioned coaxially
within the external coil 9. A can 1 is raised and lowered
with respect to the flange heating system, such that dur-
ing the heating of the flange 4, the internal 7 and external
9 induction coils are positioned adjacent to the flange 4,
around the inner and outer circumference of the can 1
respectively. In this embodiment, the external induction
coil 9 acts to heat the flange 4 via the external wall, up
to a temperature which is below that which would other-
wise cause tin reflow and decoration degradation. The
additional heat required to bring the flange 4 to the de-
sired temperature is induced by the internal induction coil
7. The electromagnetic fields from the external and in-
ternal induction coil overlap at the flange 4, causing a
cumulative heating effect. This particular embodiment is
envisaged to be employed in instances where it is nec-
essary to heat the flange 4 at a particularly fast rate.
[0025] In a third embodiment, as illustrated in Figure
5, the flange heating system comprises a single induction
coil 10 with a setof "inner" turns and a set of "outer” turns.
When the flange heating system is applied to a can 1,
the inner turns of the coil are positioned inside the can 1
and the outer turns are positioned outside the can 1.
[0026] For all of the described embodiments, the de-
sign of the coils may be optimised to achieve this directed
heating. This may include incorporating a copper plate 8
into the induction coil structure as shown in Figures 3, 4
and 5. As is known in the art, the coil may be cooled by
allowing water to flow through a passage extending
through the centre of the windings.

[0027] Figure 6 illustrates schematically a production
process for the heating and sealing of metal cans 1, using
aflange heating system of the type described above (Fig-
ure 3). The production process assumes that the can
bodies 1 are open at both ends and that, after sealing of
the foil lid 2, the can is filled through the remaining open
end, after which that end is closed, e.g. with a seamable
end. Of course, the process may be used to apply a foil
lid 2 to an already filled can 1, provided that there is suf-
ficient headspace to accommodate an induction coil with-
in the can.

[0028] Considering the illustrated process further, the
flange heating system is mounted above a conveyor
transporting cans 1 through the production system, such
that the coil extends downwards towards the conveyor.
Each metal can 1 is held in place on a platform 12 which
moves along the production line 11, raising and lowering
the cans 1 appropriately. As it passes beneath the flange
heating system, a can 1 is raised so that the induction

10

15

20

25

30

35

40

45

50

55

coil is adjacent to the flange 4, and the coil energised by
passing an alternating current through it (the coil may be
switched on and off or may be in a permanently on state).
The metal can 1 is held in a fixed position relative to the
flange heating system for the duration of the induction
heating process. In order to maximise production speed,
the sealing surface 5 of the flange 4 is expected to reach
therequired temperature, forexample 200°C, in the order
of milliseconds. Once the required temperature is
achieved, the flange heating system is removed from the
can 1 by lowering the platform 12 on which the can 1 is
placed. The metal can 1 is then moved to the next section
of the production line 11, to a position beneath a lid holder
13. Each lid 2 is coated on the lower surface with an
appropriate bonding material 3. The can 1 is again raised
to a height at which the lower periphery of the lid 2 con-
tacts the sealing surface 5 of the flange 4. Pressure ap-
plied between the peelable lid 2 and the sealing surface
5 of the flange 4, and the residual heat within the sealing
surface 5, will cause the lid 2 to seal onto the flange 4,
with the bonding material 3 setting in the process. The
platform 12 is then lowered to disengage the can 1 from
the lid holder 13 and is moved to the next stage of the
production line 11.

[0029] If multiple sealed peelable lids 2 are to be pro-
vided within a single can 1, the process outlined above
may be repeated along the production line 11.

[0030] Itwill be appreciated by the person of skill in the
art that various modifications may be made to the above
described embodiments without departing from the
scope of the present invention. For example, in the case
where the lid material is itself able to adhere to the flange
4 (e.g. where the lid is of a plastic or plastic coated ma-
terial), there may be no need to provide a separate layer
of bonding material 3 between the lid 2 and the flange 4.

Claims

1. A method of sealing a peelable lid (2) to an inwardly
projecting and circumferentially extending flange (4)
of a metal can body (1), the method characterised

by:

a) inserting an induction coil (7) into the can
body;

b) passing an alternating currentthrough the coil
to heat the flange;

c) removing the induction coil from the can body;
and

d) applying the peelable lid to the flange,

whereby residual heat in the flange seals or aids the
sealing of the peelable lid to the flange.

2. A method according to claim 1 and comprising lo-
cating a further induction coil (9) around the exterior
of the can body and, substantially simultaneously



7 EP 2782 837 B1 8

with step b), passing an alternating current through
the further coil to apply supplementary heat to said
flange.

3. A method according to claim 2, where the first (7)
and second (9) coils are coupled together so that the
same current passes through both coils.

4. A method according to claim 1, wherein a bonding
material (3) is present between the peelable lid and
the flange.

5. A method according to claim 4 and comprising ap-
plying a bonding material to a sealing surface of the
flange prior to applying the peelable lid to the flange.

6. A method according to claim 4, wherein the bonding
material is present on a sealing surface of the peela-
ble lid.

7. A method according to any one of the preceding
claims, wherein the flange is located part way along
the length of the can body such that sealing of the
peelable lid to the flange separates the can body into
upper and lower compartments.

Patentanspriiche

1. Verfahren zum Versiegeln eines abziehbaren De-
ckels (2) mit einem nach innen vorspringenden und
sich umfanglich erstreckenden Flansch (4) eines
Metalldosenkdrpers (1), wobei das Verfahren ge-
kennzeichnet ist durch:

a) Einflihren einer Induktionsspule (7) inden Do-
senkorper;

b) Leiten eines Wechselstroms durch die Spule,
um den Flansch aufzuheizen;

c) Entfernen der Induktionsspule vom Dosen-
kérper; und

d) Anbringen des abziehbaren Deckels auf den
Flansch,

wodurch die Restwarme im Flansch das Versiegeln
des abziehbaren Deckels mit dem Flansch verur-
sacht oder unterstitzt.

2. Verfahren nach Anspruch 1 und umfassend das Po-
sitionieren einer weiteren Induktionsspule (2) um die
AuRenseite des Dosenkdrpers und, im Wesentli-
chen gleichzeitig mit Schritt b), das Leiten eines
Wechselstroms durch die weitere Spule, um zusatz-
liche Warme an den Flansch zuzufiihren.

3. Verfahren nach Anspruch 2, wobei die erste (7) und
die zweite (9) Spule zusammengekoppelt sind, so-
dass der selbe Strom durch beide Spulen fliel3t.
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4,

Verfahren nach Anspruch 1, wobei ein Bindematerial
(3) zwischen dem abziehbaren Deckel und dem
Flansch vorhanden ist.

Verfahren nach Anspruch 4 und umfassend das Auf-
bringen eines Bindematerials auf eine Siegelflache
des Flansches vor dem Anbringen des abziehbaren
Deckels auf den Flansch.

Verfahren nach Anspruch 4, wobei das Bindemate-
rial auf einer Siegelflache des abziehbaren Deckels
vorhanden ist.

Verfahren nach einem der vorhergehenden Ansprii-
che, wobei der Flansch teilweise entlang der Lange
des Dosenkérpers angeordnet ist, sodass das Ver-
siegeln des abziehbaren Deckels mit dem Flansch
den Dosenkdrper in einen oberen und einen unteren
Abschnitt teilt.

Revendications

Procédé de scellement d’un couvercle pelable (2)
sur une collerette débordant vers l'intérieur et a ex-
tension circonférentielle (4) d’un corps de boite mé-
tallique (1), le procédé étant caractérisé parles éta-
pes ci-dessous :

a) insertion d’une bobine d’induction (7) dans le
corps de la boite ;

b) passage d’un courant alternatif a travers la
bobine pour chauffer la collerette ;

c) retrait de la bobine d’induction du corps de la
boite ; et

d) application du couvercle pelable sur la
collerette ;

la chaleur résiduelle dans la collerette scellant ainsi
ou facilitant le scellement du couvercle pelable sur
la collerette.

Procédé selon la revendication 1, comprenant en
outre I'étape de positionnement d’'une bobine d’in-
duction additionnelle (9) autour de I'extérieur du
corps de la boite, et, de maniére sensiblement si-
multanée avec I'étape b), 'étape de passage d’un
courant alternatif a travers la bobine additionnelle
pour appliquer une chaleur supplémentaire a ladite
collerette.

Procédé selon la revendication 2, dans lequel les
premiere (7) et deuxiéme (9) bobines sont accou-
plées de sorte que le méme courant passe a travers
les deux bobines.

Procédé selon larevendication 1, dans lequel un ma-
tériau de liaison (3) est présent entre le couvercle
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pelable et la collerette.

Procédé selon la revendication 4, comprenant en
outre I'étape d’application d’'un matériau de liaison
sur une surface de scellement de la collerette avant
d’appliquer le couvercle pelable sur la collerette.

Procédé selon larevendication 4, dans lequel le ma-
tériau de liaison est présent sur une surface de scel-
lement du couvercle pelable.

Procédé selon 'une quelconque des revendications
précédentes, dans lequel la collerette est agencée
en partie le long de la longueur du corps de la boite,
de sorte que le scellement du couvercle pelable sur
la collerette sépare le corps de la boite en des com-
partiments supérieur et inférieur.
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Figure 2
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Figure 3
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Figure 4
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Figure 6
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