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Description

The invention relates to a painting facility for painting a workpiece with a painting
station, in which a coating can be applied to the workpiece by way of at least one
painting device, and an extraction station, which is arranged underneath the
painting station and has an extraction device with a filter element, via which air with
overspray can be extracted out of the painting station, wherein overspray is sepa-

rated out of the extracted air at the filter element, according to the preamble of claim
1.

Furthermore, the invention relates to a method for painting a workpiece, wherein, In
a painting station, a coating is sprayed onto the workpiece by way of at least one
painting device, and In an extraction station, which is arranged underneath the
painting station, air with overspray Is extracted out of the painting station by way of
a filter element, wherein overspray Is separated out of the extracted air at the filter

element, according to the preamble of claim 12.

Prior art of this generic kind follows from DE 10 2011 108 631 A1. In this known
method and known device, air with overspray Is extracted downwards via an ex-
tfraction device from a painting station situated above. An extraction opening Is
provided In a top region of the extraction station. The extracted air is guided from
above via this opening into a box-shaped filter element. The filtered air is then di-

rected out at a rear face of the box-shaped filter element.

A system for coating objects with powder follows from DE 102 09 499 A1. In this
powder coating facility, filter units are suspended along rails in a lower region such
that they can be displaced. The filter units have a drum-shaped or cuboid section
and beneath a funnel-shaped section is arranged. The funnel-shaped section
serves to collect separated powder particles, which can be led away via lines for

reuse.

A separation system for color particles in the exhaust air from painting booths fol-
lows from DE 201 05 239 U1. Laterally positioned, interchangeable filter cartridges

are provided for separating air.
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A filter for filtering spraying mist is known from DE 10 2009 034 863 A1. The filter
has an active filtering medium in the form of a paper sheet, wherein filter bags are
formed from the paper sheet. The filter bags are grouped together in a modular

manner.

In the so-called dry separation of overspray from painting facilities, the aim is to
separate out as much overspray as possible at the interchangeable filter elements.
It overspray disposes at the walls of the faclility, a viscous, tacky paint layer is
formed, which must be removed regularly in a laborious process. In order to reduce
the eftort associated with removing the paint layers from facility walls, it iIs known
that a layer of oll or grease may be applied to the walls in order to facilitate removal.
Regular maintenance of these painting facilities is thus associated with a great deal

of time and effort and reduces the useful time of the overall system.

WO 2016/065451 A1 teaches a paint-spray line with a painting station and a suction

station, in which a filter element is arranged two-dimensionally in a floor area.

DE 34 06 464 A1 concerns a paint booth at which laterally workpieces are trans-
ported through an open painting room, and filter cartridges are arranged beneath

the workpieces in which cartridges a vacuum is created.

DE 10 2008 046 499 A1 relates to a method for separating overspray of paint in
which method paint from a painting station is introduced into a funnel-shaped suc-
tion station via laterally openings on which suction station lower end Is arranged a

separating device for separating overspray on side plates.

DE 10 2005 013 710 A1 teaches a device for separating overspray of wet paint at
which device a suction station Is arranged under a painting station in which suction

room a filter element is fixed to a base body laterally in a side wall.

The object of the invention is to specity a painting facility, a method for painting
and a filter element for this purpose, which enable especially economical operation

when painting.

The object is achieved with a painting facility having the features of claim 1 and a
method having the features of claim 12. Preterred embodiments of the invention are

iIndicated In the respective dependent claims.
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At the painting facility according to the invention is provided that an extraction
opening for leading away exhaust air is arranged in a lower region of the extraction
station, that the filter element is placed onto the extraction opening, and that the
filter element Is arranged approximately centrally in an extraction chamber of the

extraction station.

A basic concept of the invention is the arrangement of a filter element approxi-
mately centrally and free in an extraction chamber of the extraction station under-
neath the painting station. For this end, the filter element Is designed such that a
free tlow of cabinet air with overspray is enabled from all sides. Feeder ducts for
feeding the air to the filter element are not provided for this purpose. This eliminates
the need for corresponding duct walls on which paint overspray could be deposited
to a relatively great extent. The free positioning of the filter element in an extraction
chamber enables air to flow over the filter element on all sides. As a result, the
cabinet air containing paint is largely kept away from the surrounding walls of the
extraction chamber. Over time, only a relatively small amount of paint is deposited
on the walls of the extraction chamber. This significantly increases the maintenance

cycles while considerably reducing maintenance eftfort.

In a preferred embodiment of the invention, at least one air inlet opening is provided
on the painting station, through which air inlet opening air can be fed. Fresh air is
therefore constantly fed to the painting station, so that a flow is established from the
workpiece to the extraction station. This prevents excessive concentrations of paint

In the cabinet air.

According to a further refinement of the invention, it is especially preferable for at
least one air inlet opening to be arranged above the workpiece, wherein air can be
fed through the air inlet opening onto the workpiece. Preterably, multiple air inlet
openings are provided. Especially good air flow on the workpiece, which may be in
particular a car body, can therefore be achieved. The workpiece is preferably po-
sitioned centrally in the painting station, preferably directly vertically above the
freestanding filter element in the extraction chamber below. Fresh air may also flow

along the walls, which counteracts paint deposits.
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Further good removal of the air containing paint from the painting station is
achieved according to a further refinement of the invention, in that the painting
station at the top Is separated from the extraction station at the bottom via an

air-permeable, preferably lattice-like separating floor.

From an environmental perspective, it iIs especially advantageous for the at least
one air inlet opening to be connected to the extraction opening via at least one duct,
wherein at least part of the filtered exhaust air can be fed back into the painting
station. A moisture separator may be provided within the duct in addition to a
pumping or ventilation unit. It is also advantageous for fresh air to be partially fed to
the returned air via a control unit and, at the same time, for part of the filtered ex-

haust air to be directed to the outside.

The filter element used according to the invention is developed further in that the
filter element has a base in which the outlet opening is formed approximately cen-
trally, and that above the base the filter surface forms an outer circumference region
of the filter element and encloses a filter interior which is connected to the outlet
opening. Overall, the filter element is designed such that air can flow into the filter
element largely via the entire outer circumference. This enables uniform air flow via
the outer circumference region to be achieved. All parts of the filter surface can thus

be used evenly. This increases the service life of the filter element.

In a preferred embodiment of the filter element, the base iIs made of metal for re-
celving and holding a detachable filter unit, and a sleeve-shaped attachment piece
IS provided on the underside of the base and is designed to be detachable placed
onto an extraction opening of a painting faclility. The metal base with the attachment
piece Is therefore reusable and can form the basis of a basic frame for the filter
element. Upward-pointing supports or fixing elements for the filter unit can also be

provided on the base.

According to a preferred refinement, it is provided that at least the detachable filter
unit i1s designed as a disposable element. This eliminates the need for laborious
removal of the viscous, tacky paint layer that has been deposited on the filter sur-
face of the filter unit. Overall, the filter unit is made of a cost-effective and functional

material.
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In a further preferred embodiment of the invention, the filter element and/or the filter
unit have a circumference region that tapers upwards from the base. This enables
excellent extraction of air containing paint that flows from above over a large area.
With this design, air containing overspray Is efficiently directed away from the walls

of the painting facility, so that the paint contamination of the latter is reduced.

In an especially functional shaping, the filter element and/or the filter unit has the

form of a cone, a truncated cone, a hemisphere, a smooth or a stepped pyramid.

In an especially cost-eftective embodiment, the invention provides that filter cells
are provided to form the filter surface and are made at least in part of a cardboard or
paper material. The filter cells may be made entirely of cardboard or paper material,
or comprise additional air-permeable nonwoven materials made of textiles, lat-
tice-like elements, or other suitable filter elements. The filter cells form partial areas

of the filter unit. The individual filter cells can be interchangeable.

Furthermore, it Is preferred for the filter element to be covered by a filter material, In
particular on its outside. The filter material may be a filter nonwoven, a filter fabric, a
filter membrane or another air-permeable filter structure. The filter material may be
stretched across a frame that may be foldable. Combinations with other filter ma-

terials on the inside or outside are possible.

The method according to the invention for painting a workpiece is characterized In
that the exhaust air Is led away via an extraction opening which is arranged in a
lower region of the extraction station, and that the filter element is placed onto the
extraction opening, wherein the filter element is arranged approximately centrally in
an extraction chamber of the painting station. The previously described advantages

are able to be achieved using the method according to the invention.

It is particularly preferable to use a painting facility as described above. It is further
preferred according to the invention for the air to be extracted via a filter element as

described above.

The invention will be described further hereinafter by way of preferred embodi-

ments, which are shown schematically in the drawings, in which:
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-6 -
Fig. 1 IS a schematic cross-sectional view of a painting facility according to
the Invention;
Fig. 2 IS a perspective view of an extraction station of a painting facility ac-
cording to the invention;
Fig. 3 IS a further perspective view of the painting facility from Fig. 2 upon

replacement of a filter element;

Fig. 4 IS an enlarged detail view of the painting facility according to the Iin-
vention from Fig. 2 and Fig. 3 upon retraction of a filter element from

the extraction station;

Fig. 5 IS a perspective view of the painting facility from Fig. 2 to 4 upon In-

sertion of a new filter element;

Fig. 6 IS a perspective view from above of a filter element according to the
Invention;
Fig. 7 IS a perspective view from below of the filter element according to the

invention from Fig. 6; and
Fig. 8 IS a perspective sectional view of the filter element from Fig. 6 and 7.

A painting facility 10 according to the invention as shown in Fig. 1 has a painting
station 12 at the top and an extraction station 20 underneath, which stations are
separated from each other by a lattice-like, air-permeable separating floor 16. In the
painting station 12, a workpiece 5 is provided with a paint coating by way of one or
more painting devices 14. In the exemplary embodiment shown, the workpiece 5 Is
a body of a motor vehicle, which is painted by painting robots acting as painting
devices 14. Fresh air is constantly fed in via air inlet openings 18 from an inlet duct
17 In the celling region of the painting station 12. Exhaust air containing fine paint
particles, also called overspray, Is diverted downwards via the separating floor 16

INnto the extraction station 20.

The extraction station 20 has an extraction chamber 21 which is delimited by side
walls 22. In a center region of the extraction chamber 21, an extraction device 30

with a frustoconical filter element 50 Is arranged In a base region 26. The filter
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element 50 is positioned onto a centering piece 38 of an extraction opening 32, as is
described in more detail below. To form the extraction device 30, the extraction
opening 32 Is connected to a duct 40, which extends along the base region 26 to the
outside. The duct 40 leads via a vertical feed 42 to the inlet duct 17 in the celling
region of the painting station 12. This enables filtered air to be fed back into the
painting station 12. The flow can be generated by a pump or a fan, which is not
shown. Furthermore, additional treatment devices can be provided along the feed
42, such as a means for dehumidifying the air, or a means for warming or cooling, or
a means for introducing fresh outside air and/or leading away process air to the

outside.

Air with overspray Is extracted downwards at the center via the extraction device 30
with the centrally arranged filter element 50, which is spaced apart from the side
walls 22 along the entire circumference, namely at a spacing of preferably 1 to 3
meters, so that a deposition of paint particles on the side walls 22 is reduced or

largely avoided.

The paint particles in the extracted air can settle on a filter surface 56 of the filter
element 50. The filter element 50 thus gradually becomes clogged, so that the filter
element 50 must be replaced at prescribed intervals. As shown in Fig. 2, the
painting facility 10 is provided with a changing device 70 according to the invention.
This comprises a transport trolley 74, which has a chassis 75 with wheels. To en-
able precise pickup or placement of a filter element 50, the transport trolley has a
semicircular stop 76, which is formed in such a manner that it corresponds to a
sleeve-shaped centering piece 38 with an annular receiving flange 39. The cen-
tering piece 38 Is shown at a second extraction opening 32 of the extraction device
30 In the extraction chamber 21, wherein in the arrangement according to Fig. 2 a
filter element 50 has not yet been placed on this second extraction opening 32. The
extraction openings 32 are in each case connected via horizontally running ducts
40 with a transverse collection duct 41 in order to execute an air-return of the fil-

tered air.

To carry out the replacement, the double-wing gates 24, which are provided In the

side walls 20, are opened. Then, according to Fig. 3, the transport trolley 74 can be
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moved into the extraction chamber 21 along two parallel, C-shaped rails 72, as
clearly illustrated in Fig. 3. The trolley can be pushed in by hand or automatically.
The rails 72 can also continue outside the extraction station 20. The transport trolley
/4 1s moved towards the filter element 50 until the semicircular stop 76 abuts the
centering piece 38. A top receiving part 80 of the chassis 75 of the transport trolley
/4 can then be raised by means of a lifting device 78. The receiving part 80 of the
chassis 75 Is connected to the lower chassis 75 via vertical telescopic struts 79 In
such a manner that the height is adjustable. The lifting device 78 may be embodied
with a toggle lever mechanism similar to a car jack. The lifting device 78 can be

actuated manually or pneumatically or hydraulically with positioning cylinders.

The lifting device 78 brings the receiving part 80 of the chassis 75 into contact with
a plate-shaped base 60 of the filter element 50, wherein the entire filter element 50
IS lifted off a receliving flange 39 on the centering piece 38 of the extraction opening
32. In this raised transport position, the filter element 50 can now be pushed out-
wards with the transport trolley 74, as illustrated in Fig. 4. This can be done man-

ually or via a motor.

The used filter element 50 can be transported away by the transport trolley 74 for
disposal. At the same time, a new filter element 50 can be inserted into the extrac-
tion station 20 via the same or a different transport trolley 74, as illustrated in Fig. 5.
The semicircular stop 76 on the transport trolley 74 enables the new filter element
50 to be centered on the transport trolley 74 and, upon insertion, to be arranged and
set down centered in relation to the extraction opening 32. The gate 24 can then be
closed again so that the operation of the painting facility 10 can continue. Quick,

simple replacement of the filter element 50 is enabled in this manner.

The structure of a filter element 50 according to the invention is illustrated in Fig. 6
to 8. The filter element 50 has a metallic, ring-disk-shaped base 60, on the under-
side of which a sleeve-shaped attachment piece 62 is arranged. A ring-disk-shaped
sealing collar 64 is arranged at the lower edge of this attachment piece and has a
slightly conical shape that tapers upwards. The conical sealing collar 64 corre-

sponds to a correspondingly conical receiving flange 39 on the centering piece 38
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of the painting facility 10 so as to facilitate centering of the filter element 50 on the

centering piece 38.

A filter unit 52 having the shape of a truncated cone is arranged on the metallic base
60 and is designed as a disposable element. The filter unit 52 is made up of indi-
vidual cartridge-like filter cells 54 whose basic frames are preterably made of
cardboard. A suitable filter material, such as paper, a textile, etc., or a combination
of different materials, is arranged inside the filter cells 52 to form the filter surface
56. The conical outer circumference area of the filter element 50 enables air to be
extracted both from the top and from the side, so that air containing paint overspray
IS extracted especially well and can therefore be kept away from the surrounding

side walls 22 of an extraction station 20.

The filter cells 52 surround a cone-shaped filter interior 58, from which the filtered
air can be led away downwards via the outlet opening 66 by the extraction device
30. A top side of the filter element 50 having the shape of a truncated cone is pro-

vided with a cover plate 57, which can preterably be made of cardboard.
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Patentkrav

1. Lakeringsanlaeg til lakering af et emne (5) med

- en lakeringsstation (12), | hvilken der ved hjeelp af mindst en

lakeringsanordning (14) kan pasprajtes en belaegning pa emnet (5), og

- en udsugningsstation (20), som er anbragt under lakeringsstationen (12)
og har en udsugningsanordning (30) med et filterelement (50), via hvilken
der kan udsuges luft med overspray fra lakeringsstationen (12), hvor

overspray fra den udsugede luft udskilles i filterelementet (50),
kendetegnet ved,

- at den overliggende lakeringsstation (12) er adskilt fra den underliggende
udsugningsstation (20) via en luftgennemtraengelig, foretrukket

gitterlignende, skillebund (16),

- at der | et omrade forneden pa udsugningsstationen (20) er anbragt en

sugeabning (32) | et bundomrade (26) til at fore afgangsluft veek med,

- at filterelementet (50) er placeret oven pa sugeabningen (32), der vender

opad, og

- at filterelementet (50) er anbragt centreret og frit | et udsugningsrum (21)

omgivet af sidevaegge | udsugningsstationen (20).

2. Lakeringsanlaeg ifglge krav 1, kendetegnet ved, at der pa lakeringsstationen
(12) er tilvejebragt mindst en luftindgangsabning (18), gennem hvilken der kan

tilfares lutt.

3. Lakeringsanlaeg ifglge krav 2, kendetegnet ved, at den mindst ene
luftindgangsabning (18) er anbragt over emnet (5), hvorved der gennem

luftindgangsabningen (18) kan tilfgres luft pa emnet (5).
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4. Lakeringsanlaeg ifalge et af kravene 2 eller 3, kendetegnet ved, at den mindst
ene luftindgangsabning (18) er forbundet med sugeabningen (32) via en kanal
(40), hvorved | det mindste en del af den filtrerede afgangsluft kan tilbagefores til

lakeringsstationen (12).

5. Lakeringsanlaeg ifolge et af kravene 1 til 4, kendetegnet ved,

- at filterelementet (50) har en filterovertlade (56), som er udformet til
gennemstramning af luft og til adskillelse af overspray fra luften, og en

udgangsabning (66) til at fare filtreret luft veek fra filterelementet (50),

- at filterelementet (50) har en bund (60), | hvilken udgangsabningen (66) er

udformet omtrent centreret, og

- at filterovertladen (56) over bunden (60) udger et udvendigt
omkredsomrade af filterelementet (56) og omslutter et filterinderrum (58),

som er forbundet med udgangsabningen (66).

6. Lakeringsanlaeg ifalge krav 5, kendetegnet ved,

- at bunden (60) er fremstillet af metal til at optage og holde en aftagelig
filterenhed (52), og

- at der pa bundens (60) underside er tilvejebragt en muffeformet
monteringsstuds (62), som er udformet til aftagelig placering pa et

lakeringsanlaegs (10) sugeabning (32).

7. Lakeringsanlaeg ifglge krav 6, kendetegnet ved, at | det mindste den aftagelige

filterenhed (52) er udformet som et engangselement.

8. Lakeringsanlaeg ifalge et af kravene 5 til 7, kendetegnet ved, at filterelementet
(50) og/eller filterenheden (52) har et udvendigt omkredsomrade, som bliver

smallere opad veek fra bunden.
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9. Lakeringsanlaeg ifglge et af kravene 7 eller 8, kendetegnet ved, at
filterelementet (50) og/eller filterenheden (52) har form af en kegle, en trunkeret

kegle, en halvkugle, en glat pyramide eller en trappepyramide.

10. Lakeringsanlaeqg italge et af kravene 6 til 9, kendetegnet ved, at der til
dannelse af filterovertladen (56) er tilvejebragt filterceller (54), som | det mindste

delvist er fremstillet af et karton- eller papirmateriale.

11. Lakeringsanlaeg ifaglge et af kravene 1 til 10, kendetegnet ved, at

filterelementet (50) har et filtermateriale, som er en filterfiberdug.

12. Fremgangsmade til lakering af et emne (5), hvor

- der | en lakeringsstation (12) ved hjeelp af mindst en lakeringsanordning

(14) pasprgjtes en belaegning pa emnet (5), og

- der | en udsugningsstation (20), som er anbragt under lakeringsstationen
(12), via en udsugningsanordning (30) med et filterelement (50) udsuges
luft med overspray fra lakeringsstationen (12), hvor overspray fra den

udsugede luft udskilles 1 filterelementet (50),
kendetegnet ved,

- at luften med overspray suges ud af lakeringsstationen ind |
udsugningsstationen ved hjeelp af en luftgennemtraengelig, foretrukket
gitterlignende, skillebund, som adskiller den overliggende lakeringsstation

(42) fra den underliggende udsugningsstation (2),

- at afgangsluften fares veek via en sugeabning (32), der peger opad, i et
bundomrade (26), hvilken sugeabning er anbragt i et omrade forneden pa

sugestationen (20), og

- at filterelementet (50) placeres pa sugeabningen (32), hvor filterelementet
(50) anbringes centreret og frit | et udsugningsrum (21) omgivet af

sidevaegge | udsugningsstationen (20).
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13. Fremgangsmade ifglge krav 12, kendetegnet ved, at der anvendes et

lakeringsanlaeg (10) ifglge et af kravene 1 til 5.
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