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werden jeweils technologische wie auch organisatorische Aspekte betrachtet. 
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Abstract 

Nowadays, the realization of a series-ready production of continuous carbon fiber-
reinforced polymers can only be mapped with considerable effort. One main reason 
can be found in the handling of fabrics that are limp and permeable to air, which 
poses great challenges. In addition, these properties are coupled with variations 
which influence the process reliability negatively. Today supplying and feeding of 
fabrics is especially carried out by manually performed steps.  

Therefore, the aim of this work is the development of a gripper that matches all re-
quirements of an automated handling of continuous carbon fabrics within the Resin 
Transfer Moulding Process. In doing so, the gripping principal “low pressure suction” 
is combined with an advanced sensing technology to record characteristic process 
variables and to improve the handling process. Based on this, so called “handling 
strategies” are developed to increase both the insufficient energy efficiency and the 
inadequate process reliability. Both of them correlate with the usage of low pressure 
suction grippers in the considered application. Of special significance is the devel-
oped handling strategy to increase the process reliability during the execution of 
separation the upper fabric layer form a stack out of fabrics. Furthermore an addi-
tional handling strategy for detecting the presence of a fabric at the gripper’s surface 
and to evaluate the number of separated fabric layers is developed. 

Each handling strategy is based on a novel sensor in order to measure the contact 
pressure force between the carbon fabric and the suction gripper’s surface. This 
sensor is suitable for the direct integration into the suction surface of the low-
pressure suction gripper. Its operation involves the measurement of the electrical 
contact resistance which is inversely proportional to the contact pressure force. 

Both the developed handling strategies and the novel contact pressure force sensor 
are integrated in one common prototype gripping system comprising four independ-
ent controlled low pressure suction grippers. Within the scope of two endless han-
dling tasks that are carried out repeatedly, the implemented prototype is validated in 
an extensive way and compared to the state of the art. 
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