
(1) Sensor concept:
3 measurement axes with strain

gauges on sensor body

(5.1) FE output:
global maximum

van Mises
stresses 

(5.3) Function
of stress over

DS parameters:
MFI = f(d1, d2)

(5.5) FE output:
strain at sensor
position inside
and outside of

shaft

(5.7) Function
of strain over

DS parameters:
SFI = f(d1, d2)

(6) Optimization function
with weights:

O(DS) = f (MFI, SFI)
yielding optimal DS parameter sets

(5.4)
Verification

stress:
FE output

VS
analytical
equations

(5.8) 
Verification

strain:
FE output

VS
strain gauge

measurements

(4) FE model for modelling
mechanical and sensory function

with varying DS parameters

(5.2) Curve
fitting,

normalization of
FE output.

(5.6) Curve
fitting,

normalization
 of FE output.

Output

Procedure

Legend:

(2.2) Build test rig for
empirically evaluating

sensor integrating screws

Prerequisite

(2.1) Initial design space
(DS) definition based on

analytical equations

Mechanical
Function

Sensory
Function

Legend:
MFI/SFI: Mechanical/
sensory function
fulfillment index
FE: Finite Elements
DS: Design Space

(3) Boundary conditions



 
   
     
       
         
         
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
               
               
            
          
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
             
             
             
             
               
            
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
             
               
               
            
          
        
         
           
             
               
               
               
            
          
        
         
           
        
         
           
             
               
            
          
        
         
           
        
         
           
        
         
           
             
               
               
            
          
        
         
           
        
         
           
             
               
               
            
             
          
        
         
           
        
         
           
        
         
           
             
             
             
               
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
      
    
  


