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(54) Apparatus and method for monitoring the quality of an adhesive application

(57) A method for monitoring the quality of applica-
tion of an adhesive material (14) onto a moving first film
or foil web (12), in particular for monitoring the quality of
the adhesive application during a lamination process,
comprises:
moving the first film or foil web (12) in a longitudinal di-
rection (x);
applying an adhesive material (14) as an adhesive ma-
terial layer (15) over the whole surface or in a pattern
onto the moving first film or foil web (12);

sensing radiation originating from the adhesive material
(14);
determining a detected value representative of a char-
acteristic of the whole surface or the pattern from the
sensed radiation;
comparing the detected value with a reference value rep-
resentative of a desired standard for the characteristic;
and
outputting a signal in accordance with the comparison
result.
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Description

[0001] The present invention generally relates to an
apparatus and a method for monitoring the quality of ap-
plication of an adhesive material onto a moving film or
foil web, in particular for monitoring the quality of the ad-
hesive application during a lamination process.
[0002] Known films for the production of flexible pack-
aging for food and pharmaceuticals, also packaging in-
tended for undergoing preservation treatment, i.e. heat
treatment as retort or pasteurization, are normally lami-
nates with three or four layers, each layer effecting a
specific property of the laminate. Layers of such lami-
nates are normally laminated by using an adhesive and
extrusion-lamination process, respectively. A biaxially
oriented PET film forming the outer layer is used as a
printing support, providing a high-gloss surface and good
thermal resistance. Another oriented or unoriented film,
e. g. PET or OPA, can be arranged in the middle as a
barrier layer support or a layer for improving mechanical
properties, such as e.g. impact strength or improved
puncture resistance. Frequently, an aluminium foil is
used inside the laminate as barrier layer against water
vapour, oxygen or aroma loss. A vacuum coated PET or
OPA layer can be used as barrier layer in case film trans-
parency would be required. The inner layer generally
consists of an unoriented, mono- or coextruded heat
sealable film manufactured e.g. in the blow or cast ex-
trusion process. For heat treatment application, PP or
PE or a combination of both are frequently used as seal-
ing layers. In the production process via adhesive lami-
nation the individual films are connected to a laminate
using solvent-containing or solvent-free two-component
adhesives, often in two or more processing steps.
[0003] Generally, the dispensing of adhesives onto a
moving film or foil web is monitored visually. To facilitate
an improved visibility for an operator a stroboscopic lamp
is used on the adhesive coating station.
[0004] In a lamination process, an adhesive material
is generally applied over the whole surface onto a film or
foil web. Even if the adhesive material is successfully
applied to the film or foil web, it is critical in the manufac-
ture of certain articles to monitor whether or not the ap-
plied amount is correct or within an acceptable range. If
the amount of adhesive on a film or foil is deficient, the
web may not be adequately bonded to a substrate. If the
amount of adhesive on a film or foil exceeds a targeted
volume, the adhesive application process loses cost ef-
fectiveness since more adhesive is being applied than is
required to provide an adequate bond.
[0005] Although the adhesive material in a laminate for
flexible packaging is generally applied over the whole
surface onto the moving film or foil web, there might be
applications with adhesive material applied in a pattern
onto the moving film or foil web.
[0006] It is an object of the present invention to provide
an apparatus and a method for monitoring the quality of
application of an adhesive material onto a moving film or

foil web, in particular for monitoring the quality of the ad-
hesive application during a lamination process. The ap-
paratus and method shall permit a fully automated in-
spection system.
[0007] Regarding the apparatus, the foregoing object
is achieved according to the invention in that the appa-
ratus comprises:

a coating applicator capable of applying adhesive
material over the whole surface or in a pattern onto
the moving film or foil web; and
a detection unit capable of sensing radiation origi-
nating from the adhesive material, determining a de-
tected value representative of a characteristic of the
whole surface or the pattern from the sensed radia-
tion, comparing the detected value with a reference
value representative of a desired standard for the
whole surface or the characteristic, and outputting a
signal in accordance with the comparison result.

[0008] In one specific embodiment of the apparatus of
the invention, the detection unit is a machine vision sys-
tem including a camera and a controller. The camera is
capable of capturing an image of the adhesive material
layer. The controller is capable of determining a detected
value representative of a characteristic of the pattern
from the image, comparing the detected value with a ref-
erence value representative of a desired standard for the
characteristic, and outputting a signal in accordance with
the comparison result.
[0009] In further specific embodiment of the apparatus
of the invention, the detection unit comprises an emitter
capable of irradiating the adhesive material with radiation
of a first wavelength to induce radiation in the form of
fluorescence at a second wavelength different than the
first wavelength, wherein the first wavelength is prefera-
bly within the ultraviolet region of the electromagnetic
spectrum, and the second wavelength is within the visible
region of the electromagnetic spectrum, and a detector
capable of sensing radiation of the second wavelength.
[0010] The apparatus preferably comprises an alarm
unit coupled electrically with said detection unit for re-
ceiving the signal, said alarm unit capable of providing
at least one of a visual and/or an audible alarm to an
observer upon receiving the signal.
[0011] The detection unit may have a field of view in-
cluding a reference area in space which encompasses
at least a portion of the moving film or foil web after the
whole surface or the pattern of the adhesive material is
applied onto the moving film or foil web by said coating
applicator.
[0012] Regarding the method, the foregoing object is
achieved according to the invention in that the method
comprises:

moving the film or foil web in a longitudinal direction;
applying an adhesive material over the whole sur-
face or in a pattern onto the moving film or foil web;
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sensing radiation originating from the adhesive ma-
terial;
determining a detected value representative of a
characteristic of the whole surface or the pattern from
the sensed radiation;
comparing the detected value with a reference value
representative of a desired standard for the charac-
teristic; and
outputting a signal in accordance with the compari-
son result.

[0013] The method preferably comprises providing an
alarm to an observer upon receiving the signal, wherein
the providing of the alarm preferably includes providing
at least one of a visible indication and an audible indica-
tion to an observer.
[0014] The sensing of radiation may comprise captur-
ing an image of the first film or foil web coated with the
adhesive material layer, and the determining of the de-
tected value further comprises processing the captured
image.
[0015] The processing of the captured image prefera-
bly includes determining the volume of adhesive material.
[0016] The method preferably comprises radiating the
adhesive material with radiation of a first wavelength, and
the sensing of radiation preferably comprises detecting
fluorescence of a second wavelength different from the
first wavelength emitted from the radiated adhesive ma-
terial, wherein the first wavelength is preferably within
the ultraviolet region of the electromagnetic spectrum,
and the second wavelength is within the visible region of
the electromagnetic spectrum.
[0017] The comparing of the detected and reference
values preferably comprises sensing changes in the de-
tected value of the characteristic relative to the reference
value. The characteristic may be used to determine
whether a proper volume of adhesive is being applied.
[0018] The sensing of radiation may occur before or
after a lamination process. It can e.g. be applied at the
end of a lamination process to check all kind of possible
defects coming from the lamination process.
[0019] These and other features, objects and advan-
tages of the invention will become more readily apparent
to those of ordinary skill in the art upon review of the
following detailed description, taken in conjunction with
the accompanying drawing which shows in Fig. 1 a sche-
matic view of a production line for the manufacturing of
a laminate.
[0020] Referring to Fig. 1, in a production line for the
manufacturing of a laminate a first film or foil web 12 is
unwound from a first coil 10 and is on one side coated
with an adhesive material 14 dispensed from a coating
applicator 16 which is capable of applying adhesive ma-
terial 14 as an adhesive material layer 15 over the whole
surface, i. e., the entire width, onto the first film or foil
web 12 moving in a longitudinal direction x. A second film
or foil web 20, which in the present case is transparent
for ultraviolet and visible radiation, is unwound from a

second coil 18 and meets the first film or foil web 12
coated with adhesive material layer 15 at a nip roller sta-
tion 22 thereby forming a laminate 24. A detection unit
26 is positioned at a location downstream of the nip roller
station 22. The detection unit 26 includes a source or
emitter 28 of ultraviolet radiation and a detector 30 ca-
pable of sensing visible radiation.
[0021] The emitter 28 projects ultraviolet radiation to-
ward the moving laminate. The adhesive material 14 con-
tains one or more fluorescing agents or substances, such
as dyes or inks that emit radiation or fluoresce in the
visible region of the electromagnetic spectrum when ir-
radiated by radiation from emitter 28 in the ultraviolet
region of the electromagnetic spectrum. The intensity of
the fluorescence detected by the detector 30 represents
the coverage of adhesive material 14 on the first film or
foil web 12 or the thickness of the adhesive material layer
15.
[0022] The detection unit 26 further includes a control-
ler 32 defining one or more intensity limits or thresholds
relating the intensity of the detected fluorescence and
triggering an output error signal if the intensity of the flu-
orescence falls outside of any of the thresholds. For ex-
ample, the intensity threshold may be a lower intensity
level which, if not exceeded, indicates an under-applica-
tion of the amount of adhesive material 14. Alternatively,
the intensity threshold may be an upper intensity level
which, if exceeded, indicates an over-application of the
amount of adhesive material 14. The intensity thresholds
represent reference values of a desired standard for the
intensity of the detected fluorescence. The controller 32
may provide the error signal to an alarm unit 34 for a
responsive action. The alarm unit 34 is interfaced with
the detection unit 26. The alarm unit 34, in the event of
improper or failed application of adhesive material 14 on-
to the first film or foil web 12, may include a visual indicator
or an audible indicator, and/or may be provide a signal
to stop the production line. The detection unit 26 triggers
operation of the alarm unit 34.
[0023] The controller 32 compares the detected value
of the characteristic with a stored reference value repre-
sentative of a desired standard for the characteristic. For
example, the reference value may be established by an-
alyzing a set of captured images to determine the refer-
ence value or may be empirically determined by obser-
vation. The comparison may determine the volume of
adhesive material. If the comparison indicates that the
detected value representative of, for example, the aver-
age intensity level is below a threshold, exceeds a limit,
or is outside of a range of values, the controller 32 of
detection unit 26 transmits an alarm signal to the alarm
unit 34.
[0024] If the amount of adhesive material 14 on the
first film or foil web 12 is outside of tolerance limits, the
controller 32 provides an error to the alarm unit 34, which
indicates an error condition. The alarm unit 34 can pro-
vide an audible or visible alert to an observer, and/or may
issue a deactivation signal for stopping the production
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line.
[0025] In a specific embodiment, the detection unit 26
is a machine vision system 46 that incorporates a camera
40, such as a CCD camera, and a controller 42. The
controller 42 processes a captured image to determine
e. g. a detected value of a characteristic of the laminate
24 such as e. g. an absence of adhesive material on the
coated surface of the first film or foil web 12. For example,
the controller 42 may calculate an average intensity level
of the captured image, or a portion of the captured image,
as a characteristic of a pattern.

Claims

1. An apparatus for monitoring the quality of application
of an adhesive material (14) onto a moving first film
or foil web (12), in particular for monitoring the quality
of the adhesive application during a lamination proc-
ess, comprising:

a coating applicator (16) capable of applying ad-
hesive material (14) as an adhesive material lay-
er (15) over the whole surface or in a pattern
onto the moving first film or foil web (12); and
a detection unit (26) capable of sensing radiation
originating from the adhesive material (14), de-
termining a detected value representative of a
characteristic of the whole surface or the pattern
from the sensed radiation, comparing the de-
tected value with a reference value representa-
tive of a desired standard for the whole surface
or the characteristic, and outputting a signal in
accordance with the comparison result.

2. The apparatus of claim 1, wherein a second film or
foil web (20) is bonded to the first film or foil web (12)
coated with the adhesive material layer (15) thereby
forming a laminate (24).

3. The apparatus of claim 1, wherein said detection (26)
unit comprises a machine vision system (46) capable
of sensing radiation to capture an image of the ad-
hesive material layer (15), said machine vision sys-
tem (46) being further capable of processing the cap-
tured image to determine the detected value of the
characteristic.

4. The apparatus of claim 3, wherein said machine vi-
sion system (46) includes:

a camera (40) capable of capturing the image;
and
a controller (42) capable of processing the im-
age to determine the detected value of the char-
acteristic, said controller interfaced with said
camera (40) for transferring the captured image
from said camera (40) to said controller (42).

5. The apparatus of claim 1, wherein said detection (26)
unit comprises:

an emitter (28) capable of irradiating the adhe-
sive material with radiation of a first wavelength
to induce radiation in the form of fluorescence
at a second wavelength different than the first
wavelength, wherein the first wavelength is pref-
erably within the ultraviolet region of the electro-
magnetic spectrum, and the second wavelength
is within the visible region of the electromagnetic
spectrum; and
a detector (30) capable of sensing radiation of
the second wavelength.

6. The apparatus of claim 1, further comprising an
alarm unit (34) coupled electrically with said detec-
tion unit (26) for receiving the signal, said alarm unit
(34) capable of providing at least one of a visual
and/or an audible alarm to an observer upon receiv-
ing the signal.

7. A method for monitoring the quality of application of
an adhesive material (14) onto a moving first film or
foil web (12), in particular for monitoring the quality
of the adhesive application during a lamination proc-
ess, comprising:

moving the first film or foil web (12) in a longitu-
dinal direction (x);
applying an adhesive material (14) as an adhe-
sive material layer (15) over the whole surface
or in a pattern onto the moving first film or foil
web (12);
sensing radiation originating from the adhesive
material (14);
determining a detected value representative of
a characteristic of the whole surface or the pat-
tern from the sensed radiation;
comparing the detected value with a reference
value representative of a desired standard for
the characteristic; and
outputting a signal in accordance with the com-
parison result.

8. The method of claim 7, further comprising providing
an alarm to an observer upon receiving the signal.

9. The method of claim 8, wherein the providing of the
alarm includes providing at least one of a visible in-
dication and an audible indication to an observer.

10. The method of claim 7, wherein the sensing of radi-
ation further comprises capturing an image of the
adhesive material layer (15), and the determining of
the detected value further comprises processing the
captured image.
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11. The method of claim 7, wherein the processing of
the captured image includes determining the volume
of adhesive material or the thickness of the adhesive
material layer (15).

12. The method of claim 7, further comprising radiating
the adhesive material with radiation of a first wave-
length, and wherein the sensing of radiation further
comprises detecting fluorescence of a second wave-
length different from the first wavelength emitted
from the radiated viscous material, wherein the first
wavelength is preferably within the ultraviolet region
of the electromagnetic spectrum, and the second
wavelength is within the visible region of the electro-
magnetic spectrum.

13. The method of claim 7, wherein the comparing of the
detected and reference values further comprises
sensing changes in the detected value of the char-
acteristic relative to the reference value.

14. The method of claim 7, wherein the sensing of radi-
ation occurs before or after a lamination process.
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