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Method for separating profiled foils 

The invention relates to a method for separating profiled foils, as well as 

to a use of the method and to a plant for carrying out the method. 

Foils with a zigzag-shaped profiling are used as elementary 

constructional elements for ordered packings of separation columns, in 

which these foils are arranged adjacently to one anoth~r in vertical 

layers. Profiled foils of this kind ate man~facfured for example by 

means of a pleating method from a planar metal strip, with rectilinear 

folding edges resulting. The metallic s~ip is a thin foil with a thickness 

which amounts for example to 0.1 mm. As a rule this foil already has a 

fine structuring in the form of a grooving prior to the pleating. The 

pleated metal strip is separated into pieces, the lengths of which ~e 

given by the in~tallation conditions in the separation column. Since the 

folding edges are rectilinear a separation edge which has a periodic 

profile results in the separation. Due to this fact the metal strips can be 

cut to any desired lengths by means of a forming shear. 

Whereas in an ordered packing which is constructed of pleated foils of 

this kind rectilinear flow channels are present - as a rule in the form of 

a. cross channel structure -, in a modified form of this packing type the 

channels are no longer formed rectilinearly. In this the foils of the layers 

are profiled in such a manner that the channel edges are curved in edge . _,.._. 

zones. Metal strips which are provided with a profiling of this kind can 

no longer be cut by means of a formin~ s~ear into pieces of arbitrary 
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length. This is a result of the fact that the profile of the separation edge 

is no longer periodic. 

The object of the invention is to create a means which is an alternative 

to a forming shear and which enables a separation of profiled metal 

strips for which the separation edges do not have a periodic profile. This 

object is satisfied by the method which is defined in claim 1 and by the 

plant in accordance with .claim 7. 

The method for separating a profiled foil is carried out using a rotating 

separation foil which forms a planar surface with a circular periphery. 

The separation foil is rotated about the circle center and in the plane, 

the foil pla.rle, which is spanned by the surface. The periphery is 

brought into contact with the profiled foil by the execution of a relative 

movement. In this, through abrasion, material is removed and a 

separation gap is produced in the profiled foil. Material is largely 

removed from the profiled foil only. 

The -separation foil can - in comparison with the metal strips of which 

the profiled foils are manufactured - be relatively thick. It can be a thin 

sheet metal which is several tenths of a millimeter thick. Whereas_ the 

profiled foil can be manufactured of a plastic, the ma~erial choice in the 

separation foil is restricted to metals for practical reasons. In pleated 

plastic foils the separation foil is advantageously thinner than the foil to 

be separated. 

···--Subordinate claims 2 to 5 and 8 to 10 relate to advantageous 

embodiments of the method in accordance with the invention and of the 
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plant in accordance with the invention respectively. Claim 6 relates to a 

use of the method. 

In the following the invention will be explained with reference to the 

drawings. Shown are: 

Fig. 1 

. Fig. 2 

Fig. 3 

Fig. 4 

Fig. 5 

Fig. 6 

a separation foil which is seen from below, which is 

illustrated in a simplification and With which a profiled 

foil is separated in accordance with the invention, 

details pertaining to a plant in accordance with the 

invention, 

an illustration pertaining to the abrasion process in the 

separation of the profiled foil, 

partially a side view of the rotating separation foil with a 

representation of air which is carried along, 

a view corresponding to Fig. 4 with a view in the direction 

of the rotation plane, with Fig. 4 being a side view in 

accordance with the line IV - IV, and 

a schematically illustrated plant in accordance with the 

invention. 

Fig. 1 shows the separation foil 1 which is illustrated in a simplification 

as a circular disc having the center 1 O~d the periphery 11. For a 

better orientation x, y and z axes of an orthogonal coordinate system are 
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shown. The arrows la and lb indicate a rotation of-the separation foil 1 

about the center 10 and a translational movement of the center 10 

respectively in the direction of the y axis. The foil plane, namely the 

plane spanned by the separation foil 1, is parallel t~ the y and z axis. An 

upper segment of a circle ls of the separation foil 1 is guided within a 

gap 20 of a device 2. A profiled foil 5 is laid in between the upper side 

35 of a support plate 3, which is only partly illustrated, and the guiding 

device 2 as well as a fixing beam 40. The separation process in 

accordance with the invention is.illustrated in Fig. 1 at a time at which 

a material removal takes place at point 15. An already produced 

separation gap 51 momentarily ends at this point 15 at the periphery 

11 of the separation foil 1. An abrasion, i.e. the removal material, which 

is set free there is indicated by arrows 6. 

The profiled foil 5 is provided for a layer of a column packing containing 

channels 50. Edge °lines 52 lie on two parallel surfaces 53a and 53b. 

The layer which is formed by the foil 5 has· a side edge 54 whi~h extends 

in the direction of the x axis. In an edge zone at the side edge 54 the 

channels 50 have curved partial pieces 50'. Due to this shaping of the 

edge _zone it is ~ot possible to use a forming shear in order to cut the foil 

5 at an arbitrazy position. 

After t:he separation of the foil 5 the rotating separation foil 1 is drawn 

back into a waiting position outside th~ guiding devjce 2. The device 2 

and the fixing beam 40 are lifted somewhat so that the separated foil 

piece can be removed and a new piece-of the foil 5 can be advanced in 

the x direction (arrow Sa). Then the foil 5 is again fixed with the beam 
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40, which carries a rubber elastic layer 45 at its lower side. The visible 

end 21 of the guiding gap 20 is formed with a continuously widening 

gap width, so that due to this shaping, in the event of a further 

production of a separation gap 51, the separation foil.can enter into the 

guiding gap 20 without contact. 

Fig. 2 shows a part of a plant by means of which the method in 

accordance with the invention can be carried out. The separation foil 1 

is releasably secured between two clamping plates 12a and 12b. The 

one clamping plate 12a is firmly connected to a non-illustrated drive 

shaft of a motor 70; the other clamping ·plate 12b can be removed 

through releasing a screw ring 14 for replacement of the separation foil 

1. The clamping plates 12a and 12b are elastically deformable and carry 

ring-shaped elevations 13 at the clamping surfaces l;>y means of which 

particularly large local clamping forces can be produced. The clamping 

force between the two clamping plates 12a and 12b can be further 

reinforced through additional, non-illustrated connection screws. 

The profiled foil 5, which is pushed in in the direction of the arrow Sa, is 

fixed between the support plate 3 and a clamping device 4; the rotating 

separation foil 1 produces the separation gap 51 in the foil 5. Two fixing 

beams 40 with soft pressing layers 45 and the device 2 with the guiding 

gap 20 are_parts of the clamping device 4 which can be moved up and 

down. The motor 70 is advantageously an asynchronous_ motor which 

can drive a shaft up to a speed of about 9000 rotations per minute. 

·-·--
A value between 100 and 500 mm is chosen for the radius of the 

circular separation foil 1. The rotation of the· separation f<!il 1 is 
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empirically matched to the choice of the materials so that - see Fig. 3 

- the surface points of the periphery 11 move with a sufficiently high 

velocity v. The temperature of the profiled foil 5 increases at the 

abrasion location to high values which can lie in the vicinity of the 

melting point which the material of the foil 5 has. Under these 

circumstances particles 6' are sheared off out of the contact surface in 

the separation gap 51 which forms and are transported away from the 

latter (arrow 6). When the velocity vis sufficiently large a sharp edged 

separation gap 51 forms, at the flanks of which ~ractically no changes 

- for example discolorations - can be d_etermined. The velocity v is set 

as low as possible -so that a minimum material removal at the 

separation foil 1 results. In accordance with experience the peripheral 

velocity v is greater than about 50 m/ s for a separation .foil 1 .and a 

profiled foil 5 which are both metallic and for which the thicknesses 

·amount to 0.3 mm and 0;1 mm respectively. 

In the guiding gap 20 - see Figs. 4 and 5 - the separation foil 1 is 

guided at the periphery 11 in the region of a segment-like part ls 

without contact on air layers between the flanks of the gap 20 and the 

surfaces of the part 1 s. A width for the gap 20 is chosen which is about 

0,1 to 0.5 mm, preferably 0.15 to 0.25 mm greater than the thickness of 

the separation foil 1. Arrows 16, 16' and 16" represent the air which iS 

entrained by the surface of the rotating foil 1. The air flow is strongly 

braked in the gap 2. Pressures PL and PR which are greater than the 

ambient pressure po arise in the region of the segment-like part ls. On 
__ ........ 

the side of the segment-like part ls on which the air layer is narrower, a 

greater braking of the air flow which is carried along results, which 
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involves a greater pressure increase (Fig. 5: PL> PR). Through the thus 

arising pressure differences between the lateral air layers of the 

segment-like part ls there results a centering of the foil 1 in the gap 20 

and thus a contactless guiding through this gap 20. 

The plant 7 illustrated in Fig. 6 comprises the following components: a 

drive motor 70 for the separation foil 5; a linear motor 71 which is 

connected to the drive 70 and by means of which the relative movement 

1 b - see Fig. 1 - can be executed; a clamping device 4 for the profiled 

foil 5 by means of which the latter can be fixed during the separation; a 

conveying device 72 for the profiled foil (conveying in the direction of the 
., 

arrow Sa); furthermore a control device 9 for an automatic operation of 

the plant 7. 

The clamping device 4 contains a non-illustrated linear motor for a 

lifting movement by means of which a change of state of the clamping 

device between an open and a closed state ·can be produced. It also 

contains the guiding device 2 (see Fig. 2). The control device 9 is 

connected via control lines 91, 92 and 94 to the components 71, 72 and 

4 respectively. 

The separation foil 1 is arranged together with its drive 70 in a casing 8. 

A suction device 80 for abraded material is advantageously connected 

up via a hose 82 to the casing 8. A sealing of the casing 8 in the form of 

brushes 81 is provided. 

---The method in accortj.ance with the invention is particularly ~uitable for 

separating a profiled foil 5 which is produced by a forming from a 
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planar, metallic material strip, with ridge lines 52 of the profiling being 

arranged on two mutually parallel planes 53a and 53b - see Fig. 1. 

This method can of course also be used in cases in which the use of 

forming shears is possible. 

• 
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1. Method for separating a profiled foil (5) .with a rotating separating 

foil ( 1) which forms a planar surface with a circular periphe:cy 

(11), said separating foil being rotated (la) about the circle center 

(10) and in the plane (lOa), the foil plane, which is spanned by 

the surface, with the periphe:cy being brought into contact (15) 

with the profiled foil by the execution of a relative movement (lb) 

in such a manner that, through abrasion, material (6) is removed 

and a separation gap (51) is produced in the profiled foil and 

material is largely removed from the profiled foil only. 

2. Method in accordance with claim 1, characterized in that the foils 

( 1, 5) consist of metallic alloys and the thickness of the separation 

foil ( 1) is chosen to be greater than that of the profiled foil (5). 

3. · Method in accordance with claim 1 or claim 2, characterized in 

that the profiled foil (5) is fixed in a clamping device (4, 40) during 

the separation and the rotating separation foil (1) is moved in the 

foil plane (lOa) in a translatory manner. 

4. Method in accordance with any one of the claims 1 to 3, 

characterized in that at its periphery ( 11, 1 s) the separation foil 

(1) is guided without contact on air layers in a guiding gap (2),. 

with a gap width being chosen which is about 0.1 to 0.5 mm, 

preferably 0.15 to 0.25 mm greater than the thickness of the 
..... -

separation foil. 
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5. Method in accordance with any one of the claims 1-to 4, 

characterized in that a value between 100 and 500 mm is chosen 

for the radius of the separation foil (1); and in that the rotation 

(la) of the separation foil is empirically matched to the choice of 

the materials so that the surface points of the periphery (11) move 

with a sufficiently high velocity (v), for which on the one hand a 

sharp edged separation gap (51} arises in the profiled foil (5) and 

on the other hand a minimum material removal results at the 

separation foil (1), with in accordance with expe~ence the 

peripheral velocity {v) being greater_ than about 50 m/ s for a 

separation foil (1) and a profiled foil (5) which are metallic and 

which have thicknesses of 0.3 mm and 0.1 mm respectively. 

6. Use of the method in accordance with any one of the claims 1 to 

5, characterized in that the profiled foil (5) is manufactured by a 

forming from a planar material-strip; and in that ridge lines {52) 

of the profiling lie on two mutually parallel planes (53a, 53b). 

7. Plant (7) for carrying out the method in accordance with any one 

of the claims 1 to 5, comprising the following components: 
- -

a drive {70) for the separation foil (1), in particular an 

asynchronous motor; 

a line!il" motor which is connected to the drive and by means of 

which the relative movement (lb) between the two (oils (1, 5) can 

be accomplished; 

a clamping device (4) for the profited foil (5) by means of which 

this foil can be fixed during the separation; 
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a linear motor for a lifting movement by means of which a change 

of state of the clamping device (4) between an open and a closed 

state can be produced; 

a guiding gap (20) for the separation f9il (1) whic~1 is part of the 

clamping device (4); 

a conveying device (72) for the profiled foil (5); furthermore 

a control device (9) for an automatic operation of the plant (7). 

8. Plant in accordance with claim 7, characterized in that a waiting 

position for the separation foil ( 1) is provided outside the clamping 

device ( 4); and in that at least one end (21) of the guiding gap (20) 

is formed with a continuously widening gap width so that due to 

this shaping the separation foil can enter into the guiding gap 

largely without contact. 

9. Plant in accordance with claim 7 or claim 8, characterized in that· 

the separation foil (1) is releasably secured between two clamping 

plates (12a, 12b), with the one clamping plate (12a) being firmly 

connected to a drive shaft and the other clamping plate (12b) 

being removable for replacing the separation foil. 

10. Plant in accordance with any on~ of the claims 7 to 9, 

characterized in that the separation foil (1) is arranged together 

with its drive (70) in a casing (8), with a se~ing (81) of the casing 

being provided which is in particular produced through brushes; 

and in that a suction device (80) _[qr abraded material (6, 61 is 

advantageously connected up to the casing. 


