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5 Tube End Detection 

The invention relates to a method, and an apparatus associated therewith, for 

detecting plastic tube ends clamped in a butt welding machine, the plastic tube ends 

being planed by means of a plane, which can be introduced between the plastic tube 

10 ends, and subsequently being heated by means of a heating mirror, which can be 

introduced between the plastic tube ends, and the plastic tube ends are welded 

together after removal of the heating mirror, the plane and/or the heating mirror being 

tilted in between the plastic tube ends by means of a controlled movement. 

Butt welding machines are used to connect two plastic pipeline ends, the butt welding 

15 machines known from the prior art usually being manually actuable, in particular the 

process of planing and heating the tube ends. 

Previously, it has been possible for the tube parameters entered by the butt welding 

machine operator, which have to be input manually into the machine for the welding, 

20 not to coincide with the tube ends clamped in the butt welding machine. For example, 

it has been possible for incorrect tube dimensions to be entered into the controller, 

which have then not led to the required welding parameters such as time, 

temperature, pressure, etc., which correspond to the pipelines. It was therefore 

possible to carry out the welding with incorrect parameters, which then led to 

25 unusable welding. 

EP 0 535 454 A1 discloses a device for welding plastic parts, the processing tool and 

also the heating apparatus being tilted by hand between the tube ends. In order to 

carry out the corresponding welding procedure, the plastic raw data, for example 

30 dimension, material, etc., are entered manually into the device by the operator, the 

stored welding parameters being selected by the system on the basis of said data, 

and the device correspondingly applies them, for example preheating the heating 

apparatus to the corresponding temperature, etc. 

35 As already mentioned, the disadvantage arises in this case that incorrect values, 

which do not correspond to the clamped tube ends, may be entered by the operator, 
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5 and the device nevertheless carries out welding on the basis of incorrect values, 

which generally makes the welding unusable. 

It is an object of the invention to propose a method, and an apparatus associated 

therewith, which ensures that the welding of the plastic tube ends is carried out 

10 correctly, i.e. with the welding parameters corresponding to the clamped plastic tube 

ends, and welding cannot be carried out with incorrect values. 

This object is achieved according to the invention in that detection or sensing of the 

plastic tube ends during the controlled movement of tilting in the plane and/or the 

15 heating mirror is carried out by means of at least one sensor arranged on the plane 

and/or on the heating mirror. 

The plane and/or the heating mirror is tilted between the plastic tube ends, the tilting 

process being carried out while being controlled. This means that the plane and/or 

20 the heating mirror is tilted in automatically in order to obtain a defined movement 

process of the plane and/or the heating mirror. The speed with which the plane 

and/or the heating mirror is tilted in is preferably constant. The sensor arranged on 

the plane and/or the heating mirror is therefore tilted along a predetermined curve, or 

radius past the tube ends and therefore senses the tube ends for a particular period 

25 of time during the tilting process, which makes it possible to determine the tube 

dimension with the aid of the controller. 

The plane and/or the heating mirror is tilted at a defined speed in or between the tube 

ends, which allows the sensor or the controller to determine the dimension of the 

tube ends on the basis of the period of time during which the sensor senses the tube 

30 end. 

As an alternative, the plane and/or the heating mirror may also be tilted with a 

variable tilting speed in between the clamping points, or the clamped tube ends, the 

variable tilting speed being regulated with the aid of the controller, it therefore also 

being possible to determine the dimension of the clamped tube ends. 

35 

Firstly, the tube dimension value determined is intended to be used as a check, that 

is to say the operator still enters the values of the tube manually but the controller 

compares these values with the values determined by the sensor. In the absence of 
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5 a match, the controller requires the operator to verify the values in order to avoid 

incorrect welding. 

Of course, it is also possible to configure the apparatus, or the method, with the aid 

of the controller in such a way that the entire procedure is carried out automatically, 

and the data determined by the sensor are used not only as a check but as definitive 

10 values on the basis of which the welding is to be carried out. The operator would then 

no longer need to enter any values, and instead the process would take place fully 

automatically. 

It has been found to be advantageous for the two opposing plastic tube ends 

15 respectively to be detected or sensed by means of a separate sensor. This requires 

that the sensors be arranged on both sides of the plane and/or the heating mirror. In 

this way, it is also possible to determine whether two different plastic tubes have 

been clamped incorrectly in the welding apparatus. 

20 An optical sensor is used as a preferred sensor for the detection of the tube ends. 

This has the advantage that it does not have to be tilted past particularly close to the 

plastic tube end in order to determine the values. 

As another preferred embodiment, a laser is used as the sensor; this also allows 

25 uncomplicated sensing of the tube ends. 

As another configuration of the present invention, a capacitive sensor may also be 

used in order to sense the tube ends. The choice of the sensor to be used is to be 

made according to the field of use, or according to the ambient conditions. 

30 

In order to allow an automatic process which is suitable for different tube dimensions, 

it is advantageous for the detection or sensing of the plastic tube ends to be carried 

out contactlessly. The sensor used is preferably used to detect or sense the tube 

dimension. 

35 It has been found to be a preferred embodiment that the sensor is also used for the 

tube material detection. 

Detecting the material of the tubes is made possible by the sensed tube dimensions, 

that is to say the inner and outer diameters, being specially assigned correspondingly 
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5 to each material. The standard values of the tube dimensions, with the materials 

associated therewith, are therefore stored in the controller so that the controller can 
determine the material from which the tube ends are produced on the basis of the 
tube dimension values sensed by the sensor. 

10 Another configuration of the invention consists in using a color sensor, by means of 
which the material is detected. The detection of the material, or of the plastic, is not 
carried out purely by means of the color sensor, but may also, as already mentioned 
above, be determined by means of the detection of the tube dimensions, or the inner 
and outer diameters, which have their own corresponding allocation for each material, 

15 in which case the color sensor may also be used as an aid to ensure the correct 
material allocation. 

As an alternative, a hardness test may be carried out in a similar way to the Brinell or 
Rockwell hardness test, in order to determine the material and to generate the 

20 required welding parameters. 

One embodiment which may be envisioned for carrying out this test consists, for 

example, in providing a test mandrel below the plastic tube, which makes it possible 

to determine the material with the aid of the penetration depth, which has been 
25 determined, into the tube end or by measuring the length change of the test mandrel. 

The butt welding apparatus according to the invention for carrying out the method 
according to the invention of plastic tube ends contains two clamping points arranged 
in a coaxial position, the clamping points holding or fixing the plastic tube ends, a 

30 plane, the plane being capable of being introduced between the plastic tube ends in 

order to plane the plastic tube ends, and a heating mirror for subsequent heating of 

the plastic tube ends, the heating mirror being capable of being introduced between 
the plastic tube ends, and the plastic tube ends being welded after removal of the 

heating mirror by moving the clamping points toward one another, the plane and/or 
35 the heating mirror being capable of being tilted in between the plastic tube ends by 

means of a controlled movement, at least one sensor for detection or sensing of the 

plastic tube ends during the controlled movement of tilting in the plane and/or the 
heating mirror being arranged on the plane and/or on the heating mirror. 
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It has been found to be advantageous for all the movement stages, and therefore the 

entire butt welding process, to take place while being controlled, that is to say, 

besides the process of tilting the plane and the heating mirror in and out, the 

movement of the clamping points toward one another for the planing, heating and 

10 welding take place while being controlled, and manual operation is no longer possible. 

Preferably, the apparatus stops between the individual steps and requires the 

operator to check the step, and if necessary to carry out cleaning. In order to 

continue with the procedure, the operator may confirm the step, and the procedure is 

continued. By means of the controller of the apparatus, the entire procedure of the 

15 butt welding is therefore automated. 

The configurations mentioned above may be applied both to the method and to the 

apparatus. 

An exemplary embodiment of the invention will be described with the aid of the figure, 

20 the invention not being restricted only to the exemplary embodiment. 

Fig. 1 shows a schematic representation of an apparatus according to the 

invention for carrying out the method according to the invention. 

25 Fig. 1 shows a schematic representation of the apparatus 1 according to the 

invention for carrying out the method according to the invention. 

In the clamping point 2, one of the tube ends 3 to be welded to one another can be 

seen, the other clamping point with the clamped tube end lying in front of the view 

and therefore not being visible. 

30 

In the embodiment represented, the sensor 4 is arranged on the plane 5. By the 

controlled tilting-in of the plane 5, as a result of which that there is a defined tilting 

movement in relation to distance and speed, the sensor 4 moves constantly along a 

predetermined curve 6, or a radius. 

35 At the level of the tube end 3, the sensor 4 perceives that there is a tube there and 

can, by measuring the duration for which the sensor 4 perceives the tube and the 

speed of the tilting movement and the predetermined distance, therefore determine 
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5 which tube or tube dimension is clamped. The required welding parameters, which 

have been stored in relation to dimension and in relation to material in the controller, 
can therefore be allocated. 

As an alternative, the sensor may also be arranged on the heating mirror. 
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5 Patent Claims 

1. Method for detecting plastic tube ends clamped in a butt welding machine, the 
plastic tube ends being planed by means of a plane, which can be introduced 
between the plastic tube ends, and subsequently being heated by means of a 

10 heating mirror, which can be introduced between the plastic tube ends, and 

the plastic tube ends are welded together after removal of the heating mirror, 

the plane and/or the heating mirror being tilted in between the plastic tube 
ends by means of a controlled movement, characterized in that detection or 
sensing of the plastic tube ends during the controlled movement of tilting in the 

15 plane and/or the heating mirror is carried out by means of at least one sensor 
arranged on the plane and/or on the heating mirror. 

2. Method according to Claim 1, characterized in that the two opposing plastic 

tube ends are respectively detected or sensed by means of a separate sensor. 

3. Method according to either of Claims 1 and 2, characterized in that the 

20 detection or sensing of the plastic tube ends is carried out by means of an 
optical sensor. 

4. Method according to either of Claims 1 and 2, characterized in that the 
detection or sensing of the plastic tube ends is carried out by means of a laser. 

5. Method according to either of Claims 1 and 2, characterized in that the 
25 detection or sensing of the plastic tube ends is carried out by means of a 

capacitive sensor. 

6. Method according to one of Claims 1 to 5, characterized in that the detection 

or sensing of the plastic tube ends is carried out contactlessly. 

7. Method according to one of Claims 1 to 6, characterized in that the tube 

30 dimension is determined by means of a sensor. 

8. Method according to one of Claims 1 to 7, characterized in that the tube 
material is determined by means of a sensor. 
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5 9. Apparatus for the butt welding of plastic tube ends, in particular by the method 

according to one of Claims 1 to 8, containing two clamping points arranged in 
a coaxial position, the clamping points holding the plastic tube ends, a plane, 
the plane being capable of being introduced between the plastic tube ends in 
order to plane the plastic tube ends, and a heating mirror for subsequent 

10 heating of the plastic tube ends, the heating mirror being capable of being 

introduced between the plastic tube ends, and the plastic tube ends being 
welded together after removal of the heating mirror by moving the clamping 
points toward one another, the plane and/or the heating mirror being tilted in 
between the plastic tube ends by means of a controlled movement, 

15 characterized in that at least one sensor for detection or sensing of the plastic 
tube ends during the controlled movement of tilting in the plane and/or the 

heating mirror is arranged on the plane and/or on the heating mirror. 

20 

10. Apparatus according to Claim 9, characterized in that the movement 
processes preferably all take place while being controlled, or are regulated by 

a controller of the apparatus. 


