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As an important process parameter, the monitoring of the roving9s profile via 
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shows a schematic of the thesis9 scope. Binder rovings are in the 

: Overview of the thesis9 





the sensor9s exposure time, background 
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In the last years, processes have been developed that are called 8core less9 or 

8mandrel less9. In these usually robotic winding processes
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Liouville9s formula 
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8friction coefficient9
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is generated based on the machinery9s dimensions, motion 
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the process is denoted as 8post impregnation9.

binder materials and the property 8tack9 are presented in preparation 
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Prepreg winding9s advantages lie in the fast processing and the well
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The relation between lateral and normal force is defined as 8slippage 
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wanted, as in dry filament winding, the treatment of the roving9s surface with binder 
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% of the composite9s 

3

the 8online9 application of the binder to reduce cost and use its properties more 

in the lower layer which 8dries out9 the upper layer which then shows larger 



As the alternative name 8tackifier9 suggests, binder materials provide tack.

<property of a material that enables it to form a bond immediately 

adhesive=







Even though 8regular9 filament winding machines nowadays cover six degrees of 



robot9s 



ll but don9t have to be. For example, roving tension can be 

3





3 3





The flow in a typical textile preform can be modeled as 8dual scale9 3

called 8fingering9 







Often, this process is associated with the term 8w 9. It
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Since the binder9s name and properties are not specified further in the 









mounted on the robot9s flange. 

the roving9s tension, guidance

is screwed on the robot9s flange and 

guiding rolls (8 ouse ears9). 





according to the strength requirements and the mandrel9s topology. Especially for dry 



(8frames9)



geodesic winding on the 8friction mandrel9. 



nsidered in LVV9s programs to force the robot to execute simpler 

The main coordinate system is called 8world9 and is commonly based in the 

8robroot9



While the transformation between the robot9s coordinate systems is 

transformation to the winding software9s system 

practical solution was to note the robot9s coordinates at the starting position that is 

new coordinates in the robot9s programming language KRL (KUKA 



8 9

8 9

PLC9s cycle 

9s



and hence slows the cycle time of the 8main9

are exchanged. In the 8tension control9 tab, the brake force can be changed 

controller can be started. The 8IR heater9 tab can trigger infrared 









turn. Activated binder softens the roving9s inner cohesion which makes it more 







tip and the material waste on the coreless side of the 8double9



the limited space on the winding head9s surface, the first roll is relatively 
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ose clamp is tightened on the mandrel9s cylindrical part to keep the cut rovings in 



8vacuum assisted process9 (VAP) is a patented process with a semipermeable foil 

8classical9 VARI setup was placed on top. This means a peel

mandrel9s surface while the resin is distributed on the top. Through
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needed for the initial 8homing9 step. A Boolean signal is 

8 9

power supply of the light sectioning sensor is connected to a 8digital out9 terminal





switch on the GUI provides an 8enable9 signal to the PLC and the motors. 

Two slider bars allow the user to set the axes9 

the 8initial9 state. 

8start9 or the 8halt9 button 





The main program is executed as a 8live script9 in MATLAB 

The selected output format from the sensor9s software is a 8csv9

8timetable9. 



is fixed by 1280 points in the sensor9s settings

on the roving9s geometry

3





of the roving9s dimension







the sensor9







8recognition9 of a second dataset which is displayed in the Fourier spectrum. 

sensor9s housing is displayed in the measurement results. 

8 9 {



the roving9s position can be explained by friction or sticking 
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format 8.fig9

additionally be exported as 8.png9



. The function 8bwarea9 of 

selected to enhance the flow front display. The 8start reference9 marks the point where 

le the button 8reference9 should be selected for 
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binder. When the binder roving was activated in a heated press (yellow), the roving9s 
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