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(57) ABSTRACT 
A method of preparing a package comprises joining a first and 
a second piece of material. The first piece of material com 
prises a multi-layered material that a mechanically stabilizing 
layer, an electrically conducting layer, and a weldable layer. 
The mechanically stabilizing layer comprises a carton mate 
rial. The first piece of material is arranged so that the weldable 
layer can be melted by Supplying energy to the electrically 
conducting layer. The method further pressing the weldable 
layer against the second piece of material, and Supplying 
energy to the electrically conducting layer. The energy Supply 
per time unit, to the electrically conducting layer is varied 
from a maximum value to a minimum value during the period 
of time in which energy is Supplied to the electrically con 
ducting layer. The maximum value is Supplied for the initial at 
least 40% of the period. 
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METHOD FOR MANUFACTURING A 
CONTAINER COMPRISING SEALING OF 

CONTAINERPARTS 

RELATED APPLICATIONS 

0001. This Application is a continuation of International 
Application No. PCT/SE2012/050563, having an Interna 
tional Filing date of May 25, 2012, which claims priority to 
Swedish Application No. 1150495-8, filed May 27, 2011, the 
contents of both of which are hereby incorporated by refer 
CCC. 

TECHNICAL FIELD 

0002 The invention relates to a method of preparing a 
package comprising joining together of a first and a second 
piece of material, wherein at least the first piece of material is 
constituted by a multi-layered material of the laminate type 
comprising a mechanically stabilizing carton layer, an elec 
trically conducting layer, and a weldable layer, where the 
mechanically stabilizing layer is constituted by a carton mate 
rial whereby the first piece of material is arranged in Such a 
manner that the weldable layer can be melted by supplying 
energy to the electrically conducting layer, and where the 
joining together comprises that the weldable layer is pressed 
against the second piece of material and that energy is Sup 
plied to the electrically conducting layer. 

STATE OF THE ART 

0003 Multilayered material or laminate comprising e.g. a 
layer of carton material, an aluminium foil and a weldable 
plastic layer, is commonly occurring in the preparation of 
packages e.g. for the food industry. The various parts of Such 
packages are usually joined in Such a manner that the parts are 
held together by pressure, where the aluminium foil is heated 
by inducing an electric current via an HF-generator, which in 
turn leads to the weldable layer melting and allows adhesion 
with a tight joint. Examples of such packages and methods are 
known from e.g. SE431187, CN101607607, U.S. Pat. No. 
5,889,263 and U.S. Pat. No. 5,260,535. 
0004 Adjustment of time, power and bearing pressure of 
the heating/welding moment usually takes place by routine 
tests; speed of production and joint quality being the most 
important parameters. Typically, it is attempted to make use 
of the highest possible heating power, as high as the design in 
question and the materials in question would allow in order in 
this way to shorten the time required for this moment. For 
tested material and tested equipment it is normally no major 
problem to find a sufficiently good adjustment, but now and 
then problems nevertheless arise with the quality of the joints. 
0005. In order to reduce the consumption of materials and 
natural resources it is of interest to try to use thinner alu 
minium foil in the laminate than what is normally used. It has 
turned out, however, that in spite of usual optimization of time 
and heating power in laboratory scale, larger problems than 
normally have arisen with leaky joints when Such laminates 
are run in a real package line, which consequently has caused 
a high leakage frequency. 
0006 Thus, there is a need for improving the method of 
preparation for Such packages where it is ensured to a higher 
degree that the joints are tight. In particular this applies to 
untested materials, such as for instance laminate with thinner 
aluminium foil. 
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DESCRIPTION OF THE INVENTION 

0007. It is the object of this invention to provide a method 
for automated preparation of packages of the type described 
above comprising a first unit and a second unit where the 
joining together of the units is improved as compared to 
existing methods. This object is obtained by a method accord 
ing to claim 1. The dependent patent claims constitute advan 
tageous embodiments, developments, and variants of the 
invention. 

0008. The invention relates to a method of preparing a 
package comprising joining together of a first and a second 
piece of material (See 115, FIG. 1) where at least the first 
piece of materiel is constituted by a multi-layered material of 
the laminate type comprising a mechanically stabilizing 
layer, an electrically conducting layer, and a weldable layer 
(See 100, FIG. 1) where the mechanically stabilizing layer is 
constituted by a carton material, where the first piece of 
material is arranged in Such a manner that the weldable layer 
can be melted by Supplying energy to the electrically con 
ducting layer, and where the joining together comprises that 
the weldable layer is pressed (See 105, FIG. 1) against the 
second piece of material and that energy is Supplied to the 
electrically conducting layer (See 110, FIG. 1). 
0009. The invention is characterized in that the of supply 
of energy per time unit, i.e. the power Supply, to the electri 
cally conducting layer is varied during the period of time in 
which energy is Supplied to the electrically conducting layer, 
where the power supply is lower at the end of the period of 
Supply than at an earlier stage, where the power Supply has a 
maximum, or near maximum, allowed value during a first 
phase of the period of supply, and where the first phase 
constitutes at least 40% of the period of supply. 
0010. It is an advantageous effect of such a method that the 
power Supply is adjusted to the decreasing heat removal 
because of the heating of the Surrounding material. Expedi 
ently, the period of Supply is commenced at the highest pos 
sible power so that heating and melting get to start as rapidly 
as possible. At the end of the period, the power can be sig 
nificantly lowered to a kind of maintenance heat which allows 
the melted material the time to fill in unevennesses etc with 
out risk of overheating. Between these extremes the power 
can be lowered stepwise or continuously so that the melting is 
at all times as efficient and rapid as possible without risk of 
overheating. 
0011. The method according to the invention is of interest 
in most applications in order to optimize the joining step, but 
is of even more interest in connection with the use of e.g. a 
thinner aluminium foil where the amount of residual heat 
after discontinuing the Supply of energy is Smaller than nor 
mally and might not suffice for the final flowing together of 
the weldable layer and filling in of unevenesses. 
0012 Typically, a portion of the weldable layer is pressed 
against the second piece of material whereby energy is Sup 
plied to at least a corresponding portion of the electrically 
conducting layer. Expediently, also the second piece of mate 
rial is constituted by a multi-layered material comprising a 
mechanically stabilizing layer, an electrically conducting 
layer, and a weldable layer where the weldable layer can be 
melted by Supplying energy to the electrically conducting 
layer. In one variant, the first and the second pieces of material 
constitute separate units, preferably the wall structure, lid or 
bottom, respectively, of the package. In another variant, the 
first and the second pieces of material constitute parts of the 
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same unit, preferably end edges of a sheet which after joining 
to itself forms the wall structure of the package. 
0013. In one embodiment, the supply of energy takes place 
by induction of electric current. 
0014. In one variant of the material, the electrically con 
ducting layer is arranged between the mechanically stabiliz 
ing layer and the weldable layer. 
0015. In one variant, the electrically conducting layer is 
constituted by an aluminium foil with a thickness of less than 
18 micrometers, preferably less than 12 micrometers, prefer 
ably less than 8 micrometers. 
0016. In one variant, the weldable layer is constituted by 
meltable plastic, such as e.g. polyethene. Typically, the weld 
able layer has a thickness of less than 100 micrometers. 
0017. In one variant, the supply of power to the electrically 
conducting layer is varied by use of at least a first and a second 
control signal for power control of a generator arranged for 
Supplying energy/power to the electrically conducting layer, 
where it is possible to keep the first and the second control 
signals in connected position at the same time for generating 
a first power Supply, where at least the first signal can be 
disconnected while the second signal is still connected for 
generating a second power Supply which is lower than the first 
power Supply, and where the reduction in Supplied power at a 
transition between the first phase and Subsequent phases of 
the period of Supply is achieved by disconnecting, from a 
position in which both control signals are connected, the first 
control signal. 
0018. In this way a rapid power reduction to a lower power 
level is obtainable by only disconnecting the first signal. 
Conventionally, it is required to change or alter the control 
signal in order to change the power output, which typically 
takes a longer period of time with the inertia often involved in 
signal generators as compared to just disconnecting a signal 
and letting an already connected signal control the Supply of 
power. 
0019. In one variant, both the first and the second control 
signals are connected during the first phase of the period of 
Supply, and only the second control signal is connected during 
the Subsequent phase. This is a simple way, by using constant 
control signals, to arrange for constant and high Supply of 
power during the first phase and a constant and low Supply of 
power during the Subsequent phase with a rapid power reduc 
tion in between (by disconnecting the first signal). Additional 
connectable and disconnectable control signals can be used 
for bringing about further rapid power changes during the 
period of Supply. 

PREFERRED EMBODIMENTS 

0020. It has turned out that after optimization of supplied 
power, which can be effected in very short times (usually 
0.15-0.25 seconds), you cannot reduce the pressure required 
for joining together with heat. The warm material often 
requires a longer period of time to flow together, even out 
unevennesses and embed contamination of the welding Sur 
faces. Such contamination is constituted by the products filled 
into the packages, which often give off dust or in similar 
manner settle on the Surfaces of the packages. 
0021. In experiments made with thinner aluminium it has 
turned out that such flowing together does not take place as 
rapidly. The plastic layers can be as thickas normally in order 
to give the same embedding properties and structure filling 
properties. The problem seems to reside in that at the test use 
is made of about 30% thinner aluminium and thereby 30% 
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less stored heatenergy was left in the aluminium foil when the 
Supply was stopped. Presumably, this amount of residual 
energy is not sufficient for continuing melting/keeping the 
plastic warm so that at the welding pressure it can create a 
tight weldjoint. During the supply of energy itself from a HF 
generator inducing an electric current in the electrically con 
ducting aluminium layer, the aluminium foil gets consider 
ably warmer than the plastic in which it is laminated. Opti 
mization was made in the usual manner in order to go to the 
maximum possible power and thus temperature in order to 
keep down the time and thereby provide competitive speed. 
There is a maximum Supply above which the aluminium gets 
too hot and the plastic almost decomposes, which is undesir 
able if it happens to an appreciable degree. As it is, it causes 
odour problems and reduces the strength of the joint. 
0022. By not stopping down the supply of energy after the 
time normally elapsed, but instead continuing some hundreds 
of seconds, but at reduced power, the system can act as if there 
was a heat store consisting of the 30% more of aluminium 
which, as it is, is missing in case of thinner foil. 
0023. Such a rapid power change of the generator inducing 
the energy in the electrically conducting layer may call for 
special control/feed signals for the generator which, as it is, is 
loaded and will directly reduce power if its control signal is 
reduced. However, control signal generators are often some 
what sluggish because they are made so as to not be unnec 
essarily affected by Sundry disturbances. Where the signal is 
a direct current, this sub-problem can be solved, in principle, 
by feeding two (or more) signals at the same time; expedi 
ently a high one and a low one and coupling these via diodes 
so that reverse current cannot occur. When the main heating 
time (the first phase) has elapsed, the high signal is simply cut 
off while the low signal is allowed to remain for the desired 
extra time. In that way, rapid signal change and consequently 
rapid power reduction are obtainable if the signal generator is 
not built for fast digital signal system. 
0024. In short, the problem identified by the inventor can 
be said to be that a thinner foil gives less residual energy/heat 
content which leads to impaired melting of plastic and leaky 
joint. A solution to this is to use high (the highest possible) 
heating power for a longer time (for example 0.20 seconds; 
main heating) followed by low power for a shorter time (for 
example 0.03 seconds; post-heating), possibly by feeding 
with dual signals to power source (HF-generator). This pro 
vides sufficient time and energy for good welding. Times and 
power must of course be adapted to the material etc in ques 
tion. 

0025. In order for the system to be usable, i.e. 
efficient=fast due to the relation output/investment manning, 
the cycle will be run as fast as possible. For gas-tight weld 
despite product contaminated welding Surface relatively 
thick plastic layer is required. In order for the heat to rapidly 
penetrate through the plastic to the welding Surface it required 
to rapidly proceed to the highest possible temperature in the 
heat generating layer. That is, maximum temperature gradi 
ent. Then the welding together commences most rapidly. If 
heating is performed for too long at high power the plastic 
gets too hot, and besides decomposition it will flow too lightly 
and be pressed away from the welding area. 
0026. Since there is more heat energy in the form of 
elevated temperature in the generation layer (where heat/ 
energy is Supplied), heating continues in the welding area 
after shutting down the power generator. This may be 
exploited by maintaining the pressure to complete the weld. If 
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the pressure is released while the heat is still high or, even 
worse, still increasing, the joint, which now due to the lack of 
pressure must hold together, gets very weak and will hardly 
stand normal strains in the Subsequent continued handling. 
I.e. the joint comes apart. If the heating time (the period of 
power Supply) is extended it is possible to make use of a 
constant and, as compared with the extra high starting power 
according to the invention, somewhat lower power (i.e. as 
done conventionally), but because of extended heating time 
cycle time is lost; the joining step takes a longer time. 
0027. According to the invention you may increase maxi 
mally (even higher than if the same power is maintained for 
the whole period) and get the welding procedure to com 
mence as rapidly as possible and compensate for a possible 
lost heat Store because of thinner material by generating a 
sufficient amount of heat for a suitable period of time after 
shutting off of the high-power phase. 
0028. Initially, perhaps for some milliseconds, it is pos 
sible according to the invention to operate at a power Supply 
generating higher temperature than what is conventionally 
deemed to be a maximum temperature (for constant effect) in 
order to, as rapidly as possible, raise the temperature in the 
generating layer and then to step down to an appropriate 
power corresponding to the heat conduction out in the plastic 
material and finally again a lower power corresponding to the 
heat store in a thicker material. The power can be adjusted 
continuously as a function of the reduced heat removal 
because of the heating of the Surrounding material. As it is, 
cold material is farther and farther away. Thus, it is possible to 
control the generator effect according to a curve. The signal 
may be digital, but still follow a curve. This may be difficult 
to arrange, but common generators available in the market 
can be used if they are allowed to operate with an additional 
power signal level as described above. A further control signal 
can thus be disconnected after, for example, some millisec 
onds of the first phase. 
0029. The invention is particularly suited for systems with 
relatively thick welding layer and in particular heat generat 
ing layer. It may be metallically or in other manner electri 
cally conducting. What has mainly been discussed above is 
induction heating. Conceivably, electrically conducting 
welding plastic (as alternative or complement to Al-foil) may 
be used. The invention is applicable even when the heating is 
capacitive. There you have a polar material in a high-fre 
quency electrical field created between two electrodes instead 
of a conductive material in a high-frequency magnetic field 
created with an inductor fed with high-frequency alternating 
current. Such a heating system can also make use of several 
simultaneous control signals as described above, where the 
control signal or signals generating a higher power Supply 
is/are thus shut off in order to rapidly reduce supplied power 
from the generator used when this lower power is obtained 
from a not shut off control signal. 
0030 Traditionally, there is often used 9 my (micrometer) 
of aluminium foil with 75 my. In experiments, use has been 
made of 6.35 my of aluminium foil with the same plastic 
thickness. 

0031. Thus, the thinner aluminium thickness is merely 
70.5% of the former, which can be expressed as there being 
30% less aluminium mass. 
0032. If use is made of just two constant power levels, a 
high power level from the start for main heating, and a low 
level at the end for post-heating, the interval 0.15-0.25 sec 
onds for main heating and upwards of 0.10 seconds for post 
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heating should cover most interesting applications. In this 
case, power regulation can thus take place by two separate 
and constant control signals that are connected and discon 
nected. Expediently, both of these signals are connected dur 
ing the main heating (the first phase) and when the post 
heating is to commence (the Subsequent phase) one of the 
control signals is disconnected, the one giving high power, so 
that lower power is Supplied in accordance with the second 
control signal which is then already connected and does not 
have to be connected during the short time interval available. 
Hence, it is not necessary to change control signal according 
to this control method, merely to disconnect one of the sig 
nals. 

0033. The first phase (main heating) constitutes at least 
40% of the period of supply. Expediently, the subsequent 
phase (post-heating) is shortened as much as possible so that 
the first phase constitutes at least 60% or even at least 80% of 
the period of Supply. 
0034 Expediently, the electrically conducting layer is 
constituted by aluminium. Because of its properties, Al is 
common for other reasons in packages, and by induction it is 
also possible to use it for the heating itself. An electrically 
conducting material of some kind is needed for the function 
ing, and if an Al-foil is already there this can expediently be 
used. The weldable layer, the welding layer, is typically a 
thermoplast, for example PE (polyethene). In principle, the 
aluminium barrier layer and the plastic constitute the welding 
layer with which the aluminium is coated or laminated 
against. Form stability is obtained from the carton on which 
the aluminium and welding plastic layers are laminated or by 
extrusion the carton has been coated with a binding layer of 
plastic which joins the aluminium foil and the carton and then 
a layer of welding plastic. It can be established that the inven 
tion mainly relates to multi-layered material of the laminate 
type where carton material constitutes a mechanically stabi 
lizing material, aluminium a carrier material and electrically 
conducting material (for heat generation) and where plastic 
functions as the seal and weldable layer. Various layers can 
form part of the units to which the inventive method relates. 
0035. The invention is not limited to the embodiments 
described above, but can be varied within what is defined by 
the attached patent claims. For example, the electrically con 
ducting layer can be constituted by another material than 
aluminium, for example an electrically conducting plastic 
material. Furthermore, the electrically conducting layer and 
the weldable layer may be replaced by a single layer which is 
both electrically conducting and weldable. Other layers may 
also form part of the multi-layered material. 

1. A method of preparing a package comprising: 
joining together of a first and a second piece of material, 

wherein at least the first piece of material is constituted 
by a multi-layered material of the laminate type com 
prising a mechanically stabilizing layer, an electrically 
conducting layer, and a weldable layer, 

where the mechanically stabilizing layer is constituted by a 
carton material, where the first piece of material is 
arranged in Such a manner that the weldable layer can be 
melted by Supplying energy to the electrically conduct 
ing layer, and 

where the joining together comprises that the weldable 
layer is pressed against the second piece of material and 
that energy is Supplied to the electrically conducting 
layer, 
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wherein the energy Supply per time unit to the electrically 
conducting layer is varied during the period of time in 
which energy is Supplied to the electrically conducting 
layer, where the power supply is lower at the end of the 
period of Supply than at an earlier stage, 

where the power Supply has a maximum, or near maxi 
mum, allowed value during a first phase of the period of 
Supply, and 

where the first phase constitutes at least 40% of the period 
of Supply. 

2. The method according to claim 1, wherein the power 
Supply is reduced stepwise and/or continuously during the 
period of Supply. 

3. The method according to claim 1, wherein the power 
Supply is constant during the first phase. 

4. The method according to claim 1, wherein a portion of 
the weldable layer is pressed against the second piece of 
material, where energy is Supplied to at least a corresponding 
portion of the electrically conducting layer. 

5. The method according to claim 1, wherein the second 
piece of material is also constituted by a multi-layered mate 
rial comprising a mechanically stabilizing layer, an electri 
cally conducting layer, and a weldable layer where the weld 
able layer can be melted by Supplying energy to the 
electrically conducting layer. 

6. The method according to claim 1, wherein the first and 
the second pieces of material constitute separate units, pref 
erably a wall structure and a lidor bottom, respectively, of the 
package. 

7. The method according to claim 1, wherein the first and 
the second pieces of material constitute parts of the same unit, 
preferably end edges of a sheet which after joining to itself 
forms a wall structure of the package. 

8. The method according to claim 1, wherein the energy 
Supply takes place by induction of electric current. 

9. The method according to claim 1, wherein the weldable 
layer is arranged on an outer Surface of the multi-layered 
material. 

10. The method according to claim 1, wherein the electri 
cally conducting layer, the mechanically stabilizing layer, 
and the weldable layer constitute separate layers. 

11. The method according claim 1, wherein the electrically 
conducting layer is arranged between the mechanically sta 
bilizing layer and the weldable layer. 
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12. The method according to claim 1, wherein the electri 
cally conducting layer is constituted by an aluminium foil 
with a thickness of less than 18 micrometers, preferably less 
than 12 micrometers, preferably less than 8 micrometers. 

13. The method according to claim 1, wherein the weldable 
layer is constituted by meltable plastic, such as for example 
polyethene. 

14. The method according to claim 1, wherein the weldable 
layer has a thickness of less than 100 micrometers. 

15. The method according to claim 1, wherein the power 
Supply to the electrically conducting layer is varied by use of 
at least a first and a second control signal for power control of 
a generator arranged for Supplying energy/power to the elec 
trically conducting layer, wherein the first and the second 
control signals can be kept in connected position at the same 
time for generating a first power Supply, wherein at least the 
first signal can be disconnected while the second signal is still 
connected for generating a second power Supply which is 
lower than the first power supply, and wherein the reduction 
in Supplied power at a transition between the first phase and 
Subsequent phases of the period of Supply is achieved by 
disconnecting, from a position in which both control signals 
are connected, the first control signal. 

16. The method according to claim 15, wherein both the 
first and the second control signals are connected during the 
first phase of the period of Supply, and that only the second 
control signal is connected during the Subsequent phase. 

17. The method according to claim 2, wherein the power 
Supply is constant during the first phase. 

18. The method according to claim 2, wherein a portion of 
the weldable layer is pressed against the second piece of 
material, where energy is Supplied to at least a corresponding 
portion of the electrically conducting layer. 

19. The method according to claim 2, wherein the second 
piece of material is also constituted by a multi-layered mate 
rial comprising a mechanically stabilizing layer, an electri 
cally conducting layer, and a weldable layer where the weld 
able layer can be melted by Supplying energy to the 
electrically conducting layer. 

20. The method according to claim 2, wherein the first and 
the second pieces of material constitute separate units, pref 
erably a wall structure and a lid or bottom, respectively, of the 
package. 


