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(54) METHOD FOR QUALITY INSPECTION OF NOZZLES OF AN INK-JET PRINT MODULE

(57) A method for quality inspection of nozzles of an
ink-jet print module. The method comprises: forwarding
a paperboard web continuously at a substantially con-
stant speed in a machine direction; printing a decor layer
on the paperboard web using the print module; and print-
ing a test pattern comprising a test element on the pa-
perboard web by activating a plurality of the nozzles,
which are intended to be inspected. The test pattern has
a fixed position in relation to the decor layer, and is in-
dicative of the quality of each nozzle of the plurality of
nozzles.
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Description

Technical Field

[0001] The invention relates to a method for quality in-
spection of nozzles of an ink-jet print module, a convert-
ing unit, a laminated packaging material, and a package
folded from a laminated packaging material.

Background Art

[0002] Packaging containers of the single use dispos-
able type for liquid foods are often produced from a lam-
inated packaging material. The laminated packaging ma-
terial is produced as a continuous web, which is either
used in a roll-fed package forming and filling machine or
cut into separate blanks for use in a blank-fed package
forming and filling machine.
[0003] The laminated packaging material is produced
using a converting procedure in which multiple materials
are joined and processed to form the ready-to-use web
of laminated packaging material.
[0004] During the converting process a paperboard
web, forming the core layer of the laminated packaging
material, may be digitally printed on the outside (i.e. the
side intended as the exterior side of the laminated pack-
aging material) for example by ink-jet printing.
[0005] Print defects may arise from misfiring, non-jet-
ting, clogged or blocked nozzles, crooked or in any way
defective nozzles of the print heads. It is important to be
able to detect such defects and accurately associate
them with the specific faulty nozzle, single nozzle or mul-
tiple nozzles, in order to ensure a desired quality of the
packaging material web and optimum print quality per-
formance of the digital printing process.
[0006] Current techniques for print defect detection ei-
ther rely on human visual inspection, which is slow, costly
and suffers from subjective instability, or rely on complex
image recognition systems which are costly and sensi-
tive.
[0007] One of a prior publication is US2009189928A1
that discloses an image forming apparatus that forms
images with a recording unit by ejecting inks, as coloring
material, and treatment liquid from nozzles onto a record-
ing medium, and that prints detection images for each
color of ink so as to overlap each other. The recording
unit prints a nozzle-check pattern. The nozzle-check pat-
terns are printed between one image region and another
image region formed with images instructed for image
forming by a user, a specific example thereof being print-
ing in a non-image region provided between each page.
The size (width W) of the non-image region is determined
based on the size of the nozzle-check patterns.
[0008] One other prior publication is
US2017021612A1 that discloses a method of testing a
print head, a printing method, a device for testing a print
head, and a printer which are capable of accurately de-
tecting an abnormality of a recording element in a short

period of time. The print head prints a predetermined test
chart, and the test chart is tested whether there is an
abnormal nozzle based on a result of the output, or not.
The test chart is printed in a margin region of the paper
to perform the test of the print head during the execution
of the printing job. Therefore, printing of an image on the
paper is performed with a margin. In a case where an
image is printed on continuous paper, test charts are
printed in margin regions formed between respective im-
ages.
[0009] Both publications talk about a non-image region
or a margin to print check pattern or test chart that are
most probably cut-out and wasted after control actions.
[0010] As a result, there is a need in the art for improve-
ments of print defect detection in manufacturing tech-
niques for laminated packaging material webs.

Summary

[0011] 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 provide a
reliable and efficient method for detecting printing defects
generated by faulty nozzles of an ink-jet printing module.
[0012] According to an aspect, a method for quality
inspection of nozzles of an ink-jet print module is provid-
ed. The method comprises forwarding a paperboard web
continuously at a substantially constant speed in a ma-
chine direction; printing a decor layer on the paperboard
web using the ink-jet print module; and printing a test
pattern comprising a test element on the paperboard web
by activating a plurality of the nozzles, which are intended
to be inspected, and the test element having a fixed po-
sition in relation to the decor layer. The test pattern is
indicative of the quality of each nozzle of the plurality of
nozzles.
[0013] The quality of the nozzles of the ink-jet print
module used in printing decor on paperboard webs to
form packaging materials can be easily tested due to the
fixed positioning of the test pattern in relation to the decor
layer, which gives a quick and accurate indication of
whether a particular nozzle is faulty or not.
[0014] According to another aspect, a converting unit
configured to continuously manufacture a packaging ma-
terial web is provided. The converting unit comprises a
feeding unit configured to continuously forward a paper-
board web at a substantially constant speed in a machine
direction, an ink-jet print module comprising a plurality of
print heads with a plurality of nozzles and being config-
ured to print a decor layer and a test pattern comprising
a test element on the paperboard web. The test pattern
is printed by activating the plurality of nozzles, such that
the test pattern extends or is arranged at a fixed position
in relation to the decor layer. The test pattern is indicative
of the quality of each nozzle of the plurality of nozzles.
[0015] According to yet another aspect, a laminated
packaging material is provided. The laminated packaging
material comprises a paperboard web having a decor
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layer and a test pattern comprising a test element printed
thereon. The test pattern extends at least partially across
the decor layer and has a fixed position in relation to the
decor layer.
[0016] According to a further aspect, a package folded
from a laminated packaging material according to the
above is provided. The test pattern is at least partly hid-
den in the folded package.
[0017] A general idea behind the inventive concept as-
sociated with the different aspects described above, is
that each element of the test pattern is associated with
a specific nozzle, which is detectable by inspection. This
provides a quick and reliable way of identifying a nozzle
which is faulty and in need of service.
[0018] Detecting print defects is significantly easier if
the test elements are fixed in relation to the decor layer.
Extension of the test pattern with its test elements across
the web enables error detection up to the full paperboard
web width which reduces the inspection system complex-
ity. Moreover, the quality inspection method is capable
of detecting a single faulty digital printing nozzle, or even
two neighboring nozzles, while production is running.
[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-
panying schematic drawings, in which

Fig. 1 is a schematic view of a converting unit,
Fig. 2a is a top view of a paperboard web moving
through a part of the converting unit of Fig.1,
Fig. 2b is a top view of a section of a paperboard web,
Fig. 3 is a flow chart of a method for quality inspection
of nozzles of an ink-jet print module, and
Fig. 4 is an alternative top view of a section of a
paperboard web.

Detailed Description

[0021] A package, such as a liquid food or beverage
container, is formed by folding blanks of a laminated
packaging material. The packaging material is typically
manufactured in a manufacturing unit, such as a convert-
ing unit. In the converting unit, a decor layer is printed
onto a substrate which, after a series of process steps,
eventually forms part of the laminated packaging mate-
rial. In the following description, the substrate is referred
to as a paperboard material. To inspect the quality of the
print and relate eventual defects to one or more faulty
nozzles, an in-line method and system for quality inspec-
tion of nozzles is provided and which will be described
in the following.
[0022] With reference to Fig. 1, a converting unit 200
configured to manufacture a laminated packaging mate-

rial web 100 is illustrated schematically. The converting
unit 200 includes at least one feeding unit 210, here il-
lustrated as two feeding rolls. The feeding unit(s) 210 is
configured to continuously forward a paperboard web
130 at a substantially constant speed, preferably in the
machine direction MD as indicated by the arrow markings
in Fig. 1, for example on 200 m/min or faster, particularly
230-280 m/min, more particularly 240-275 m/min, most
particularly 270-275 m/min.
[0023] The converting unit 200 further comprises an
ink-jet print module 220 comprising a plurality of print
heads 222a-d, each print head 222a-d having a plurality
of nozzles. Preferably, the plurality of nozzles of the ink-
jet print module 220 extends across the paperboard web
130 in a transverse direction which is perpendicular to
the machine direction MD. The ink-jet print module 220
is configured to print a decor layer 140, as well as a test
pattern 150 comprising at least one test element (not
shown), on the paperboard web 130. For instance, there
may be one printed test pattern per print head 222a-d
across the printed substrate, which in this case is the
paperboard web 130. This reduces the challenges faced
by the in-line detection system to find the potentially mis-
firing, crooked or in any way faulty nozzles, and makes
nozzle inspection possible without complex image rec-
ognition system in place.
[0024] In Fig. 1, the ink-jet print module 220 is illustrat-
ed as a support cylinder and a plurality of print heads
222a-d for cyan C, magenta M, yellow Y and black K. It
should be noted that the exact configuration of the ink-
jet print module 220 may be different depending on the
particular application; for example, the ink-jet printer 220
may comprise multiple print heads 222a-d arranged in
the machine direction and/or the transverse direction in
order to cover the entire width of the paperboard web
130. Each print head 222a-d may be configured to print
a unique color. Alternately, as shown in Fig. 1, there are
several print heads 222a-d for each unique color. Thus,
the printed test pattern 150 may comprise a test element
for each unique color and/or for each print head 222a-d.
[0025] Printing of the test pattern 150, including test
elements, onto the paperboard web 130 is performed by
activating the plurality of nozzles of the ink-jet print mod-
ule 220, such that the test pattern 150 extends at a fixed
position in relation to the decor layer 140. The test pattern
150 is indicative of the quality of each nozzle of the plu-
rality of nozzles. Preferably, each nozzle of the plurality
of nozzles are activated simultaneously, i.e. at the same
time. The fixed position of the test pattern 150 in relation
to the decor layer 140 is to ensure reproducibility as well
as traceability of the test pattern 150.
[0026] The test pattern 150, which includes a test ele-
ment, may extend in a direction transverse to the machine
direction MD, or in parallel, or in any angle of choice with
respect to the machine direction MD. The test element
may for instance be a design element, such as a contin-
uous design element, for instance a continues line
formed by activating a plurality of the nozzles, which are
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intended to be inspected as in Fig.2b or Fig.4. The design
element is unique, and in a full package width, it may be
fully visible only when the package is unfolded, i.e. prior
to folding the laminated packaging material 100 into a
package. In fact, the test pattern is to be understood as
having at least one test element, such as a plurality of
design elements. The plurality of design elements pref-
erably represents the number of colors used in printing.
[0027] In some cases, the test pattern 150 may be part
of the decor layer 140. Optionally, the test pattern 150 is
separate from the decor layer 140. Thus, the test pattern
150 and the decor layer 140 should not be interpreted
as being totally separate from one another. Rather, they
may be separate from each other, or coincide with each
other.
[0028] For instance, the test pattern 150 extends at
least partially across the decor layer. Preferably, the test
pattern 150 extends across the entire decor layer. The
plurality of nozzles of the ink-jet print heads 222a-c may
extend transversely across the entire paperboard web
130 to achieve this. Moreover, the test pattern 150 may
extend over the entire decor layer 140 in a continuous or
non-continuous manner. However, in some cases, there
may be gaps between nozzles, such that even if all noz-
zles are activated, the test pattern 150, if in the shape of
a line, may not be continuous. In other words, the test
pattern 150 may be non-continuous. For instance, the
test pattern 150 may be one whole line, two or more par-
allel lines, dots, square shapes, shorter line sections, etc.
[0029] The decor layer 140 is preferably cyclic in the
machine direction MD. This means that a repetitive series
of decor layers 140 are printed on the paperboard web
130 in the machine direction during printing. Since the
test pattern 150 is fixed in relation to the decor layer 140,
the test pattern 150 is preferably also cyclic in the ma-
chine direction MD. This is further illustrated in Fig. 2a.
The test pattern may be printed together with the decor
layer at the same constant speed, or at least at the same
constant speed but in different occasions. The speed is
the production speed of the converting unit, that may be
same as the feeding speed of the paperboard web.
[0030] Again referring to Fig. 1, downstream of the ink-
jet print module 220, the converting unit 200 further com-
prises an inspection unit 260 which is configured to in-
spect the test element(s) of the test pattern 150 and there-
by the quality of each nozzle. For instance, the inspection
unit 260 may analyze different characteristics of the test
element, such as color, continuity, opacity, color intensi-
ty, blurriness, etc. of the test element. Any of the char-
acteristics may be analyzed by the inspection unit 260.
Preferably, the continuity of the test element is analyzed.
The continuity of the test element is directly related to
the quality of the nozzles, and by inspection it is indicated
whether the nozzle associated with the test element is
defective or not.
[0031] An in-line defect inspection system in the form
of the inspection unit 260 is able to detect errors in the
nozzles by investigating the test elements across the en-

tire package. Notably, in some embodiments the inspect-
ed test element will partly be hidden once the final pack-
age is folded. In this disclosure, a test element, also re-
ferred to as a design element, may be interpreted as an
element that forces all nozzles of a predetermined
number of nozzles to jet onto the substrate.
[0032] The different characteristics of the test element
are compared to a predetermined test element object,
which in turn is linked to the quality of the nozzles. A
controller 300 may be provided in, or in conjunction with
(such as remote from), the converting unit 200 to control
the operation of the inspection unit 260. For instance, the
controller 300 may be a digital processing unit or the like.
The controller 300 may also be in electronic communi-
cation with the feeding unit(s) as well as the ink-jet print
module 220 to control their respective function.
[0033] In one embodiment, the inspection unit 260
comprises a camera. The inspection unit 260 is config-
ured to take an image of the test element(s) of the test
pattern 150. The controller 300 is configured to analyze
the image from the inspection unit 260 with regards to a
reference representation of the plurality of nozzles of the
print module 220, such as a reference image of 100%
well-functioning nozzles. If the captured image compris-
es deviations from the reference representation, these
deviations are processed and associated with specific
nozzles of the print module 220 in order to determine
fault nozzles of the print module 220. In other embodi-
ments the inspection unit 260 may comprise other means
for visual inspection.
[0034] Furthermore, the converting unit 200 may com-
prise a drying station 230 configured to dry the decor
layer 140, as well as the test pattern 150. The converting
unit 200 may further comprise a creasing station 240 con-
figured to provide a crease line pattern to the printed pa-
perboard web 130, and optionally at least one lamination
station 250 configured to laminate at least a further layer
to the printed and creased paperboard web 130. After
printing, inspecting, drying and creasing, the so formed
laminated packaging material web 100 may be trans-
ferred to a cutting and/or folding station (not shown) to
form a package.
[0035] The different elements of the converting unit
200 may be arranged in the following order, upstream to
downstream as illustrated in Fig. 1; feeding unit(s) 210,
ink-jet print module 220, inspection unit 260, drying sta-
tion 230, creasing station 240, lamination station 250. A
priming station (not shown) may also be provided in the
converting unit 200, before the ink-jet printer 220. Apart
from controlling the operation of the feeding unit(s) 210,
ink-jet print module 220 and inspection unit 260, the con-
troller 300 mentioned above may also control the oper-
ation of the priming station, as well as the drying station
230, creasing station 240 and lamination station 250.
[0036] Fig. 2a illustrates a paperboard web 130 moving
through a part of the converting unit 200 described above.
More specifically, the paperboard web 130 is fed from
the feeding unit 210, in the machine direction MD, to-
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wards the ink-jet print module 220 where the decor layer
140 and the test pattern 150 are printed onto the paper-
board web 130. The decor layer 140 and the test pattern
150 are printed periodically onto the paperboard web
130. Preferably, the periodicity of the print is both in par-
allel with and perpendicularly to the machine direction
MD, as in Fig. 2a. As a result, quality inspection, also
referred to as print defect detection, is provided, with full
decor design variability. This is because a static, reoc-
curring, test element is printed on all of the packages to
be formed.
[0037] The printed paperboard web 130 is preferably
divided into a plurality of paperboard web sections 160,
also referred to as "sections". Longitudinally aligned sec-
tions 160 belong to the same lane 170a-f. As shown in
Fig. 2a, the paperboard web 130 may have multiple lanes
170a-f; and each lane 170a-f may have multiple sections
160 longitudinally aligned. On such a web 130, there may
be unprinted decor areas between the lanes 170a-f that
may be left for slitting to separate the lanes 170a-ffrom
each other, for instance, to make them ready to be fed a
roll-fed package forming and filling machine or to be cut
further into sections 160 from a single lane 170a-f. In the
ideal way, no paperboard web is wasted while separating
the trailing sections on a lane and/or separating the lanes
from each other. For a web 130 having multiple lanes
170a-f, the test pattern, particularly at least one test el-
ement 151, of each section on each lane 170a-f may
extend along the whole width of the individual lane 170a-
f including the stated unprinted decor area by the help of
being formed by all nozzles corresponding to the lane
170a-f, see Fig.4. Although the sections 160 and the test
patterns are shifted in machine direction MD in all lanes
170a-f (see Fig.2a), all nozzles of the ink-jet print module
220 may be controlled by forming the test pattern of each
lane 170a-f as explained above. This helps also to check
some nozzles that are not needed for the current print
cycle but that some nozzles may be needed for a later
print cycle.
[0038] The sections 160 may also be referred to as
blanks from which a package is to be formed, especially
if the web of packaging material later is cut into individual
sections for a blank-fed packaging machine.
[0039] The décor and test pattern prints are preferably
identical in the corresponding sections 160 for a specific
lane 170a-f, since the packages to be formed from the
respective sections 160 are most likely to have the same
print when produced by the same package forming unit.
[0040] Each section 160 includes a number of sub-sec-
tions which correspond to different parts of the package
to be formed. In Fig. 2a, each section 160 of the printed
paperboard web 130 includes three sub-sections
161-163 which correspond to different parts of the pack-
age to be formed. The sub-sections, or regions, are pref-
erably separated by crease lines, which intended posi-
tions are indicated as dotted lines (however in practice,
these crease lines may not be formed until downstream
the print module 220). The crease lines may for instance

be formed in the creasing station 240 of the converting
unit 200 as briefly mentioned in relation to Fig. 1.
[0041] In the embodiment shown in Fig. 2a, the decor
layer 140 of the section 160 comprises a bottom area
161, a body area 162 and a top area 163. The bottom
area 161 corresponds to a bottom part of the package to
be formed, the body area 162 corresponds to a main
body part of the package to be formed, and the top area
163 corresponds to an upper part of the package to be
formed. The upper part of the package is typically the
part from which the food or beverage product is to be
poured out. Not all sub-sections of the section 160 need
to be printed with a decor layer 140.
[0042] From the above description, it is clear that a
number of packages may be obtained from the packaging
material web formed by converting unit 200. Each pack-
age is formed by folding a section 160 at the crease lines
thereof, and appropriate sealing. The sections 160 re-
ferred to in relation to Fig. 2a thus form part of the lami-
nated packaging material 100. Moreover, the test pattern
150 is preferably printed on each of the multiple sections
160 to be found on each of the packages to be formed.
Preferably, the test pattern 150 is at least partly hidden
in the folded package. Thus, if the test pattern 150 is
printed at the bottom area 163 of the section 160, a pack-
age, folded from a laminated packaging material 100 ac-
cording to the above, will comprise an at least partly hid-
den test pattern 150.
[0043] As seen in Fig. 2a, the test pattern 150 extends
at least partially across the decor layer 140. In another
embodiment, not shown, the test pattern 150 may instead
comprise a test element that covers the full package width
on each individual package to be formed. In that case,
the test pattern 150 would for instance be in the shape
of one or more continuous lines that would extend from
one long side of the section 160 in Fig. 2a to the other
long side.
[0044] The test pattern 150 also has a fixed position in
relation to the decor layer. Preferably, the test pattern
150 is printed in proximity to the bottom area 161 of the
decor layer 140. In reality, "in proximity" could mean eve-
rything from within the bottom area 161, to bridging the
bottom area 161 and the body area 162. The test pattern
150 may as well extend across the entire decor layer
140, such as between the long sides of the decor layer
140. In Fig. 2a, the test pattern is shown as black squares.
Each square represents a test element. Furthermore,
each test element of the test pattern 150 may for instance
represent a unique color.
[0045] In Fig. 2b another example of a section 160 is
shown, wherein the test pattern 150 is provided as a plu-
rality of test elements 151. Each test element 151 is a
single line extending across at least the same width as
the decor layer 140. Each test element 151 is provided
by a unique print head 222a-d being controlled to print
from all nozzles covering the desired width of the test
element 151. Hence, quality inspection of the nozzles
used to print the decor layer 140 and the test pattern 150
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is performed by checking if there is any deviation in the
test elements 151, compared to perfectly printed contin-
uous lines.
[0046] Turning now to Fig. 3, an embodiment of a con-
tinuous in-line method for quality inspection of nozzles
of an ink-jet print module 220 is illustrated. The method
may be performed in the converting unit 200 as described
above. Conversely, the converting unit 200 is configured
to perform the method as will now be described. Moreo-
ver, all aspects disclosed with regard to the method may
be implied also for the converting unit 200, as well as the
other way around.
[0047] The method includes a step S5 of forwarding a
paperboard web 130 continuously, preferably at a sub-
stantially constant speed, in a machine direction MD. The
machine direction MD may be defined as the direction
parallel to the movement of the paperboard web 130
through a manufacturing equipment such as a converting
unit 200, or as the circumferential direction of a roll of
paper used for providing the paperboard web 130. Next,
a step of ink-jet printing S10 a decor layer 140 on the
paperboard web 130 is performed, using the ink-jet mod-
ule 220, and more specifically the nozzles included there-
in.
[0048] The paperboard layer 130 may comprise paper,
paperboard or other cellulose-based material. Ink-jet
printing is a type of digital printing or computer printing.
During ink-jet printing, a digital image is recreated by pro-
pelling droplets of ink onto a substrate, such as a paper-
board layer 130 or a primer layer (not shown). The meth-
od may further comprise other printing techniques, such
as flexographic printing, and the decor layer 140 may
hence be obtained by ink-jet printing only, or by a hybrid
approach combining two or more printing techniques. In
other words, the decor layer 140 may be ink-jet printed
and flexography printed.
[0049] Following the printing of the decor layer 140, a
step S15 of printing a test pattern 150 comprising a test
element (further described above) onto the paperboard
web 130 is performed. Optionally, the step S10 of printing
the decor layer 140 and the step S15 of printing the test
pattern 150 are performed substantially at the same time,
for instance by continuously activating print heads 222a-
d of the ink-jet print module 220. The step S15 of printing
the test pattern onto the paperboard web 130 is per-
formed by activating a plurality of the nozzles of the ink-
jet print module 220. As is clear from the above disclo-
sure, a purpose of providing the test patterns 150 (includ-
ing test elements) is that the nozzles can be closely mon-
itored and inspected during use of the converting unit
200. In other words, the method is an in-line quality in-
spection method.
[0050] The nozzles are inspected in a step S20, using
for instance the inspection unit 260 arranged down-
stream of the ink-jet print module 220 shown in Fig 1.
The test pattern 150 is printed in a way such that it has
a fixed position in relation to the decor layer 140. The
inspection unit 260 inspects the nozzles via their output

in the form of the test pattern 150 including the test ele-
ments. Hence, the test elements are indicative of the
quality of each nozzle of the plurality of nozzles of the
ink-jet print module 220. The ink-jet print module 220
comprises a plurality of print heads, comprising the plu-
rality of nozzles. Each print head is configured to print a
unique color, and the test pattern 150 comprises a test
element for each unique color.
[0051] Preferably, the plurality of nozzles of the ink-jet
print module 220 are activated at the same time. The
plurality of nozzles may be all, or a subset of all nozzles
of the ink-jet print module 220. Moreover, the test element
is a continuous design element as briefly described in
relation to Fig. 1 above. As mentioned, the test pattern
150 extends at least partially across the entire decor layer
140, preferably across the entire decor layer 140.
[0052] The steps S10 and S15 of printing a decor layer
140 and a test pattern 150 on the paperboard web 130
are performed repeatedly along the paperboard web 130.
In other words, the paperboard web 130, when moving
through a converting unit 200 as disclosed herein, has a
print, or coating, which is cyclic along the longitudinal
direction of the paperboard web 130. Put differently, the
decor layer 140 is cyclic in the machine direction MD.
Also the test pattern 150, which is fixed in relation to the
decor layer in its position, is cyclic in the machine direc-
tion MD.
[0053] After quality inspection S20 of the nozzles by
the inspection unit 260, an optional step S30 of drying
the decor layer 140 is performed. The printed paperboard
web 130 is preferably divided into multiple sections 160
which are to be folded into respective packages. The
packages may also be referred to as food or beverage
containers.
[0054] The sections 160 are preferably separated by
a crease line pattern which may be provided in a step
S40 after drying the printed decor layer 140 and the print-
ed test pattern 150. The crease line pattern facilitates the
formation of a packaging container from the laminated
packaging material web 100, see Fig. 1. The crease line
pattern is preferably repeated in the machine direction
MD. Along the length of the paperboard web 130, the
decor layer 140 is printed within the sections 160 of the
printed paperboard web. Also the test pattern 150 is print-
ed on each of the multiple sections 160 to be found on
each of the formed packages, and the position of the test
pattern 150 is preferably such that the test pattern 150
is at least partly hidden after folding the paperboard web
130 to form the package.
[0055] In a section 160 of the paperboard web 130, the
decor layer 140 is printed in regions referred to as a bot-
tom area 161, a body area 162 and a top area 163. Op-
tionally, only one or a few of the regions of a section is
printed on. The bottom area 161 corresponds to a bottom
part of the package to be formed. The body area 162
corresponds to a body part of the package to be formed.
The top area 163 corresponds to an upper part of the
package to be formed. Preferably, the test pattern 150
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is printed in proximity to the bottom area 163 of the decor
layer 140 on the section 160 of the printed paperboard
web. Especially, packages in the shape of quadrangular
prism or like that is formed by folding the filled and sealed
laminated packaging material obtained from the paper-
board web 130 can have the test pattern 150 on the bot-
tom face thereof, so, while standing on a surface, the test
pattern 150 becomes out of sight.
[0056] From the description above follows that, al-
though various embodiments of the invention have been
described and shown, the invention is not restricted
thereto, but may also be embodied in other ways within
the scope of the subject-matter defined in the following
claims. The all features of one aspect may also be valid
for another aspect of the invention as long as falls in the
scope of the following claims. For instance, any feature
mentioned for the method, is also valid for the converting
unit in same or as a feature corresponding to the con-
verting unit. On the other hand, any feature of paperboard
web stated is also valid for the laminated packaging ma-
terial formed in the converting unit.

Claims

1. A method for quality inspection of nozzles of an ink-
jet print module, the method comprising:

forwarding a paperboard web continuously at a
substantially constant speed in a machine direc-
tion,
printing a decor layer on the paperboard web
using the ink-jet print module, and
printing a test pattern comprising

at least one test element on the paperboard
web by activating a plurality of the nozzles,
which are intended to be inspected, and
having a fixed position in relation to the de-
cor layer,

wherein the test pattern is indicative of the qual-
ity of each nozzle of the plurality of nozzles.

2. The method according to claim 1, wherein the plu-
rality of nozzles are activated at the same time.

3. The method according to any preceding claim,
wherein the test element is a continuous design el-
ement, such as a continuous line.

4. The method according to any preceding claim,
wherein the test pattern extends at least partially
across the decor layer, preferably wherein the test
pattern extends across the entire decor layer.

5. The method according to any preceding claim,
wherein the ink-jet print module comprises a plurality

of print heads, comprising the plurality of nozzles,
each print head being configured to print a unique
color, and wherein the test pattern comprises a test
element for each unique color.

6. The method according to any preceding claim,
wherein the decor layer is cyclic in the machine di-
rection.

7. The method according to any preceding claim,
wherein the decor layer comprises a bottom area
corresponding to a bottom part of a package to be
formed, a body area corresponding to a body part of
the package to be formed, and a top area corre-
sponding to an upper part of the package to be
formed, wherein the test pattern is printed in prox-
imity to the bottom area of the decor layer.

8. The method according to any preceding claim,
wherein the paperboard web is intended to be folded
and form a package, and wherein the position of the
test pattern is such that the test pattern is at least
partly hidden after folding the paperboard web to
form the package.

9. The method according to any preceding claim,
wherein the paperboard web has multiple sections
to be folded and is configured to form multiple pack-
ages, and wherein the test pattern is printed on each
of the multiple sections to be found on each of the
formed packages.

10. The method according to any preceding claim,
wherein the continuity of the test element is related
to the quality of the nozzles, and wherein the method
further comprises inspecting the continuity of the test
element.

11. The method according to any preceding claim,
wherein the paperboard web has multiple lanes,
wherein each lane has multiple sections to be folded
and is configured to form multiple packages, wherein
the test pattern of each section on each lane extends
along the full width of the individual lane by the help
of being formed by all nozzles corresponding to the
lane.

12. A converting unit configured to continuously manu-
facture a laminated packaging material web, com-
prising a feeding unit configured to continuously for-
ward a paperboard web at a substantially constant
speed in a machine direction, an ink-jet print module
comprising a plurality of print heads with a plurality
of nozzles, and being configured to print a decor layer
and a test pattern comprising at least one test ele-
ment on the paperboard web, wherein the test pat-
tern is printed by activating the plurality of nozzles,
such that the test pattern extends at a fixed position
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in relation to the decor layer, and wherein the test
pattern is indicative of the quality of each nozzle of
the plurality of nozzles.

13. The converting unit according to claim 12, wherein
the plurality of nozzles extends across the paper-
board web in a transverse direction being perpen-
dicular to the machine direction.

14. The converting unit according to claim 12 or 13, fur-
ther comprising an inspection unit configured to in-
spect the at least one test element and thereby the
quality of each nozzle.

15. A laminated packaging material, comprising a pa-
perboard web having a decor layer and a test pattern
comprising a test element printed thereon, wherein
said test pattern extends at least partially across the
decor layer and has a fixed position in relation to the
decor layer.

16. The laminated packaging material according to claim
15, wherein the test pattern preferably extends
across the entire decor layer.

17. The laminated packaging material according to claim
15 or 16, wherein the test pattern extends at least
partially across the paperboard web, preferably
wherein the test pattern extends across the entire
paperboard web.

18. The laminated packaging material according to any
of claims 15 to 17, comprising a plurality of test pat-
terns printed periodically, wherein each test element
of the test pattern comprises a unique color.

19. A package, folded from a laminated packaging ma-
terial according to any one of claims 15-18, wherein
the test pattern is at least partly hidden in the folded
package.
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