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INHALT 
Die Fuzzy-Auswertung der Sätze von 
mechanischen Komponenten hilft den Ingenieuren, 
die besten Kombinationen zu finden. Die 
verschiedenen Fuzzy-Methoden erfordern 
unterschiedliche Rechenleistung daher, indem sie 
die eine richtige Methode zum Zeit des 
Auswahlverfahrens konnte deutlich verringert. 
Diese Studie vergleicht zwei unterschiedlichen 
Fuzzy-Auswertung Strategien. 

1. INTRODUCTION 
This paper focuses on the selection of the 
mechanical components of a linear drive system. 
The system itself is installed in a high capacity tool 
magazine [1]. The high variety of the possible 
components makes the selection procedure 
complicated because of the large number of the 
possible variations. The manual handling of this 
procedure, like managing the data with 
spreadsheets, is nearly impossible. Using fuzzy 
membership functions to evaluate the mechanical 
properties of these components gives an 
opportunity to automatically find the best 
combination of the components. There are many 
fuzzy evaluating methods available, but this paper 
compares the conventional fuzzy evaluation with 
using corrected fuzzy mean. 

2. SETTING UP THE BASIC FUZZY 
MEMBERSHIP FUNCTIONS 
The fuzzy method itself is based on the evaluation 
of the calculated properties of the selected set 
using fuzzy logic [2]. This method uses fuzzy 
membership functions to describe the properties of 
the components. The fuzzy logic gives an 
opportunity both for handling the human point of 
view and the ambiguous cases of the evaluation of 
variations [3]. This way the kind of notions like 
temporal over load of the servo motor can be 
interpreted. 
 In the selection procedure the following 
components are varied in case of three robot 
motion axes: linear guide  with drive mechanism (5 
types), gearbox (25 types), coupling (9 types), 

servo motor (11 types).  Because of the large 
number of possible combinations compatibility 
functions were applied to validate the 
combinations at the first stage. These compatibility 
functions pre-filter the selected sets of 
components. For example if a specific combination 
of the motor/gearbox has incompatible axes 
diameters then this variation is dropped before the 
further calculations. After the application of the 
compatibility functions only 1519 are left from 
37125 variations for further process. The software 
generates all possible combinations among the 
components and also calculates the following 
compatibility values listed in Table 1. 

Table 1. List of compatibility functions 
ID Compatibility test between these values:

CP01 Motor/Coupling shaft diameter. 
CP02 Motor/Coupling torque in case of 

acceleration. 

CP03 Motor/Gearbox torque value. 
CP04 Coupling/Gearbox type. 
CP05 Gearbox/Load torque value. 
CP06 Gearbox/Guide ratio. 

CP07 Guide/Axis type. 

 Some mechanical properties of the 
kinematic chain must be calculated and evaluated 
to find the appropriate combination of the selected 
components. First the required torque value (TCL) 
is calculated at the load side then this value is 
recalculated to the servo motor side (TCM) with the 
following functions: 
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Knowing the kinematic properties
load inertia (IRL) and the inertia rat
side (RIL) have to be calculated.: 
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Concerning the required acceleratio
load side (TaL) and the gearbox 
acceleration torque at the motor sid
calculated with these functions: 
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The final results of these calculatio
Table 2. These values are the base
evaluation. 

Table 2. The variant properti
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Figure 3: Mapping with Fuzzy Infe
(FIS) 
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The bracketed FIS funct
previously described Inertia Ratio
Torque (IR,TM), are weighted with
formula. 
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