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(54) A MALE PUNCH TOOL, AND A PUNCH DEVICE

(57) A male punch tool (210) forming part of a punch
device (200) for providing prelaminated holes (12) in a
carton-based packaging material (20) is provided. The
male punch tool (210) comprises a punch member (213)
being arranged within a punch tool body (211) and al-

lowed to move axially relative said punch tool body (211),
wherein the punch member (213) is at least to some ex-
tent prevented from rotating relative the punch tool body
(211).
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Description

Technical Field

[0001] The invention relates to a male punch tool, as
well as to a punch device using such male punch tool.
The invention also relates to a system for providing a
carton-based layer with a pre-laminated hole, as well as
a method for providing a carton-based layer with a pre-
laminated hole. In addition to this the present invention
also relates to a packaging material being manufactured
by such method.

Background Art

[0002] Today punch devices are used to provide holes
in various kinds of materials. Within the packaging indus-
try, such punch devices can be used to provide holes in
a packaging material later forming individual packages.
In liquid food packaging, such holes may typically be in-
tended to be penetrated by a straw.
[0003] The packaging material may be a carton-based
material, i.e. the packaging material comprises a core
layer of carton-based material being laminated with one
or more polymer layers. These types of packaging ma-
terial are well known, and the hole is provided in the car-
ton-based layer prior to lamination. In this manner the
hole will be covered by the polymer layers thereby sealing
the hole efficiently while still allowing for a fairly easy
penetration.
[0004] A punch device comprises a male punch tool
and a female die being aligned with the male punch tool.
The carton-based layer is arranged between the male
punch tool and the female die. Upon operation the male
punch tool is pressed towards the female die thus cutting
off a piece of the carton-based layer thereby forming a
hole.
[0005] In high speed production of packaging material
this punching process is implemented using a rotary sys-
tem, i.e. the male punch tool is provided on a first roller
while the female die is provided on a second roller. The
first and second rollers are rotating against each other
and they are aligned and synchronized such that the male
punch tool will always hit the female die during rotation.
[0006] Due to the rotational setup the male punch tool
will roll over the female die, leading to a rather complex
behavior in terms of wear of the components. Eventually
there is a risk that the male punch tool will be degraded
to such extent that the holes will not be punched properly,
thereby leading to reduced quality of the final packages.
[0007] For this reason there is a need for an improved
punch device, increasing the life time of the male punch
tool while still assuring a sufficient hole edge quality.

Summary

[0008] It is an object of the invention to at least partly
overcome one or more of the above-identified limitations

of the prior art. In particular, it is an object to improve the
punch device such that the male punch tool may last
much longer.
[0009] To solve these objects a male punch tool is pro-
vided. The male punch tool forms part of a punch device
for providing pre-laminated holes in a carton-based pack-
aging material. The male punch tool comprises a punch
member being arranged within a punch tool body and
allowed to move axially relative said punch tool body,
wherein the punch member is at least to some extent
prevented from rotating relative the punch tool body.
[0010] In an embodiment the punch member is allowed
to rotate relative the punch tool body by 610° or less,
such as by 65° or less, such as by 63° or less.
[0011] The punch member may be provided with at
least one chamfer truncating the circumference of a cy-
lindrical portion of the punch member.
[0012] The punch tool body may be provided with a
mating chamfer to fit with the chamfer of the punch mem-
ber.
[0013] The punch member may be provided with a dis-
tal round surface.
[0014] According to a second aspect a punch device
is provided. The punch device comprises a male punch
tool according to the first aspect, and a female die during
use configured to be aligned with the punch member of
the male punch tool.
[0015] According to a third aspect a system for provid-
ing a carton-based layer with a pre-laminated hole is pro-
vided. The system comprises a punching roller being pro-
vided with at least one male punch tool according to the
first aspect arranged at its circumference, and an anvil
roller being provided with at least one female die.
[0016] The diameter of the punching roller may be
equal to the diameter of the anvil roller.
[0017] According to a fourth aspect a method for pro-
viding a carton-based layer of a packaging material with
a pre-laminated hole is provided. The method comprises
i) arranging the carton-based layer between a male
punch tool and a female die, ii) moving the male punch
tool and the female die towards each other such that the
carton-based layer is clamped between the male punch
tool and the female die, and iii) decreasing the distance
between the male punch tool and the female die such
that the carton-based layer is cut, whereby a punching
member of the male punch tool is at least to some extent
prevented from rotating relative a punch tool body.
[0018] According to a fifth aspect, a packaging material
is provided. The packaging material is manufactured by
the method according to the fourth aspect.
[0019] Still other objectives, features, aspects and ad-
vantages of the invention will appear from the following
detailed description as well as from the drawings.

Brief Description of the Drawings

[0020] Embodiments of the invention will now be de-
scribed, by way of example, with reference to the accom-
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panying schematic drawings, in which

Fig. 1 is a perspective view of package being pro-
vided with a pre-laminated hole;
Fig. 2 is a schematic view of a system for providing
a carton-based layer with pre-laminated holes;
Fig. 3 is a cross-sectional view of a punch device for
use with the system shown in Fig. 2, wherein the
punch device is arranged in an idle position;
Fig. 4 is a cross-sectional view of the punch device
shown in Fig. 3, here arranged in an active position;
Figs. 5a-b are top views of embodiments of a male
punch tool for use with the punch device of Figs. 3
and 4; and
Fig. 6 is a schematic view of a method for providing
a pre-laminated hole to carton-based layer of a pack-
aging material.

Detailed Description

[0021] Starting in Fig. 1 a portion package 10 is shown.
The package 10 is formed by a carton-based packaging
material 20’ and it is provided with a pre-laminated open-
ing hole 12, as well as a straw 14 being attached to the
package 10 by means of a pouch 16.
[0022] The shown package 10 is a brick-shaped pack-
age and contains typically 100-350 ml of liquid food prod-
uct, whereby the product is accessible to a consumer by
penetration of the hole 12, and insertion of the straw 14
into the hole 12.
[0023] The opening hole 12 is pre-laminated, i.e. the
hole 12 is provided in the carton-based layer prior to lam-
ination.
[0024] An example of a system 100 for providing a car-
ton-based layer 20, later forming part of a packaging ma-
terial 20’, with a pre-laminated hole 12 is shown in Fig. 2.
[0025] The system 100 comprises a punching roller
110 having at least one male punch tool 210 attached to
it; in Fig. 2 four male punch tools 210 are provided on
the roller 110 however this number could be changed
depending on the particular application.
[0026] The roller 110 is configured to rotate against an
anvil roller 120. The anvil roller 120 may have a rigid
outer surface and one or more dies (not shown) arranged
at the surface. A web of a carton-based layer 20 is fed
through the system 100 via one or more guiding rollers
132, 134, 136, 138. The diameter of the anvil roller 120
may be equal, or close to the diameter of the punching
roller 110. Preferably the part to be cut of the carton-
based layer 20 should be substantially planar when the
male punch tool 210 engages with the carton-based layer
20. Hence, as the punching roller 110 is rotating against
the anvil roller 120 the male punch tool 210 will periodi-
cally come into contact with the carton-based layer 20,
whereby a hole is cut out from the carton-based layer 20.
[0027] As is readily understood the punching roller 110
may have several male punch tools 210. Hence holes
having different dimensions may be cut in a continuous

manner as the system 100 is operating. The male punch
tools 210 may be distributed peripherally as well as axially
on the punching roller 110; the female dies may be dis-
tributed correspondingly on the anvil roller 120.
[0028] A punch device 200 is shown in further details
in Figs. 3 and 4. The punch device 200 comprises a male
punch tool 210 and a female die 220; hence the system
100, configured to provide a carton-based layer 20 with
a pre-laminated hole 12, comprises several punch de-
vices 200.
[0029] It should be noted that the punch device 200
may not necessarily be provided as a unit being constant-
ly in operation; as understood from the description relat-
ing to Fig. 2 the punch devices 200 are provided when a
male punch tool 210 meets a female die 220. During a
revolution punch devices 200 will thereby be formed in
a repetitive manner, the frequency depending on the ro-
tational speed and the exact distribution of male punch
tools 210 and female dies 220 along the periphery.
[0030] In Fig. 3 the cross-sectional view is exploded.
During normal operation the male punch tool 210 will
engage with the female die 220 by a rotational movement,
the respective axis of rotation being arranged at radial
distances from the interface being substantially larger
than the dimensions of the male punch tool 210 and/or
the female die 220. This means that the operational po-
sitioning of the male punch tool 210 in relation to the
female die 220 is correctly represented by the setup
shown in Fig. 4, although this setup only shows full en-
gagement between the male punch tool 210 and the fe-
male die 210.
[0031] The male punch tool 210 comprises a body 211
having a cavity 212 accommodating a punch member
213. The punch member 213 is axially moveable within
the cavity 212, and protrudes outside an opening 214 of
the body 211. The opening 214 is arranged at the surface
of the body 211 and provides access to the cavity 212.
[0032] The punch member 213 is axially biased out-
wards, i.e. towards a maximum protruding position, by
means of a spring 215. The punch member 213 has a
flange 216 engaging with a radial stop member 217 of
the body 211, the stop member 217 being arranged inside
the cavity 212. The stop member 217 and the flange 216
ensures that the punch member 213 stays within the cav-
ity 212.
[0033] The punch member 213 has a round distal sur-
face 218, whereby the dimensions of the round surface
218 correspond to the desired shape of the pre-laminated
hole 12 to be formed in the carton-based layer 20.
[0034] The diameter of the round surface 218 is slightly
less than the diameter of the opening 214; hence the
punch member 213 is tapered by means of a conical
sidewall 219, the round surface 218 forming the distal
end. As can be seen in Fig. 3 the round surface 218 is
slightly convex. The convex shape of the round surface
218 will assist in proper engagement with the female die
220 during the rotational contact movement.
[0035] The female die 220 comprises a surface 221,
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and a recess 222 forming a radial depression of the sur-
face 221. Although illustrated as planar in Fig. 3, the sur-
face 221 may be slightly curved such as it adopts to the
outer cylindrical surface of the anvil roller 120. Also, the
recess 222 is dimensioned such that the hole of the pack-
aging material 20 will be formed when the punch member
213 meets with the edges of the recess 222.
[0036] The punching operation, i.e. the situation when
the male punch tool 210 engages with the female die 220
to form the hole in the carton-based layer 20, is illustrated
in Fig. 4.
[0037] As is illustrated the punch member 213 engages
with the female die 220, such that the punch member
213 is urged radially inwards. This is possible by allowing
the punch member 213 to slide within the body 211, thus
overcoming the biasing force of the spring 215. Still, the
spring 215 presses the punch member 213 outwards
such that the punch member 213, and in particular the
round distal surface 218, cuts through the carton-based
layer 20 at a circumferential position indicated by refer-
ence numerals CA in Fig. 4. The circumferential cut is
not instant, but instead the punching operation is contin-
uous as the male punch tool 210 rotates against the fe-
male die 220. Therefore, Fig. 4 is not fully accurate as
opposite areas CA occur at the same time; in practice,
these areas would occur consecutively why Fig. 4 is sim-
plified for understanding purposes.
[0038] The punch member 213 preferably engages
with the sharp edges of the female die 220 at a circum-
ferential position where the round distal surface 218
meets with the tapered conical wall 219, as illustrated in
Fig. 4.
[0039] In high-speed manufacturing the carton-based
layer 20 may run through the system 100 having a speed
of several hundred meters per minute. In the following
an example will be given. The transport speed through
the converting station, i.e. the equipment used for pro-
viding a packaging material, is 360 m/min (i.e. 6 m/s).
The distance between two adjacent pre-laminated holes,
seen in the feeding direction, is 10 cm. The punching
roller 110 is provided with ten male punch tools 210 dis-
tributed at equal angular distance from each other. The
diameter of the punching roller 110 is thus approximately
32 cm.
[0040] Each punch member 213 will thus hit a mating
female die six times each second or 21600 times each
hour. As is evident, wear of the punch member 213 is
not possible to avoid.
[0041] The inventors have realized that each time the
punch member 213 engages with the female die 220 to
punch the hole, some rotational forces in the plane of the
surface 221 of the female die 220 is occurring. These
rotational forces, mainly due to friction, will urge the
punch member 213 to rotate within the body 211. During
long term operation this will lead to a randomized wear
of punch member 213 along its circumference, in partic-
ular at the outer radius of the distal end 218 of the punch
member 213. Hence, the wear along the circumference

of the distal end 218 will be quite homogenous.
[0042] Not only have the inventors realized this, but
also that this is undesired for obtaining a clean cut of the
hole. Instead of having a evenly distributed wear of the
punch member 213, it would be beneficial to provide a
solution ensuring that the wear will always occur at the
same circumferential position of the punch member 213.
The punch member 213, and especially the circumfer-
ence of the distal end 218, will thereby conform to a shape
and configuration ensuring a perfect engagement with
the edges of the female die 220.
[0043] An embodiment of the male punch tool 210 is
shown in Fig. 5a. Here, the cylindrical part 213a of the
punch member 213 (i.e. the longitudinal portion forming
the sliding interface with the body 211, see Fig. 4) is pro-
vided with two chamfers 213b spaced apart by approxi-
mately 180°. Each chamfer 213b fits within a correspond-
ing chamfer 217b provided at the stop member 217, i.e.
at the portion of the body 211 slidingly engaging with the
punch member 213. The chamfers 213b, 217b ensure
that the punch member 213 is no longer free to rotate
within the body 211. However, as the punch member 213
needs to move in and out from the body 211 as explained
earlier there is preferably a small radial gap 230 between
the cylindrical part 213a of the punch member 213 and
the body 211. This gap 230 allows for a small rotation of
the punch member 213 relative the body 211, indicated
by the double arrow, typically in the range of 610° or
less, such as 65°, even more preferably 63°. Even if
such small rotation is allowed the wear will be limited to
a very narrow portion of the circumference, whereby the
above-described effects are still achieved.
[0044] In Fig. 5b another embodiment of a male punch
tool 210 is shown. The shown example is very similar to
the previous embodiment described with reference to
Fig. 5a, however only one chamfer 213b, 217b is present
in this embodiment.
[0045] It should be noted that other embodiments are
also possible, as long as the punch member 213 is at
least to some extent prevented from rotating relative the
body 211.
[0046] In Fig. 6 a method 300 for providing a carton-
based layer 20 of a packaging material 20’ is schemati-
cally shown. The method 300 comprises a first step 302
of arranging the carton-based layer 20 between a male
punch tool 210 and a female die 220, a second step 304
of moving the male punch tool 210 and the female die
220 towards each other such that the carton-based layer
20 is clamped between the male punch tool 210 and the
female die 220, and a third step 306 of decreasing the
distance between the male punch tool 210 and the female
die 220 such that the carton-based layer 20 is cut, where-
by a punching member 213 of the male punch tool 210
is at least to some extent prevented from rotating relative
a punch tool body 211 during the third step 306.
[0047] From the description above follows that, al-
though various embodiments of the invention have been
described and shown, the invention is not restricted
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thereto, but may also be embodied in other ways within
the scope of the subject-matter defined in the following
claims.

Claims

1. A male punch tool (210) forming part of a punch de-
vice (200) for providing pre-laminated holes (12) in
a carton-based packaging material (20’), said male
punch tool (210) comprising a punch member (213)
being arranged within a punch tool body (211) and
allowed to move axially relative said punch tool body
(211), characterized in that the punch member
(213) is at least to some extent prevented from ro-
tating relative the punch tool body (211).

2. The male punch tool (210) according to claim 1,
wherein the punch member (213) is allowed to rotate
relative the punch tool body (211) by 610° or less,
such as by 65° or less, such as by 63° or less.

3. The male punch tool (210) according to claim 1 or
2, wherein the punch member (213) is provided with
at least one chamfer (213b) truncating the circum-
ference of a cylindrical portion (213a) of the punch
member (213).

4. The male punch tool (210) according to claim 3,
wherein the punch tool body (211) is provided with
a mating chamfer (217b) to fit with the chamfer
(213b) of the punch member (213).

5. The male punch tool (210) according to any one of
the preceding claims, wherein the punch member
(213) is provided with a distal round surface (218).

6. A punch device (200), comprising a male punch tool
(210) according to any one of the preceding claims,
and a female die (220) during use configured to be
aligned with the punch member (213) of the male
punch tool (210).

7. A system (100) for providing a carton-based layer
(20) with a pre-laminated hole (12), comprising a
punching roller (110) being provided with at least one
male punch tool (210) according to any one of the
preceding claims arranged at its circumference, and
an anvil roller (120) being provided with at least one
female die (220).

8. The system (100) according to claim 7, wherein the
diameter of the punching roller (110) is equal to the
diameter of the anvil roller (120).

9. A method for providing a carton-based layer (20) of
a packaging material (20’) with a pre-laminated hole
(12), comprising:

arranging the carton-based layer (20) between
a male punch tool (210) and a female die (220),
moving the male punch tool (210) and the female
die (220) towards each other such that the car-
ton-based layer (20) is clamped between the
male punch tool (210) and the female die (220),
and
decreasing the distance between the male
punch tool (210) and the female die (220) such
that the carton-based layer (20) is cut, whereby
a punching member (213) of the male punch tool
(210) is at least to some extent prevented from
rotating relative a punch tool body (211).

10. A packaging material (20’) being manufactured by
the method (300) according to claim 9.
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