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Abstract: Tolerance analysis (TA) is a method of investigating how the 
geometric and dimensional tolerance (GDT) deviations in each component 
propagate and affect the functional requirements of the product. Total deviation 
in an assembly fit can be controlled by selecting the components of the 
assembly through a purposeful strategy, called selective assembly (SA). In this 
paper, the matrix model of TA is applied in SA. The surface-based and shape 
closure analyses are done using the principles of TTRS and MGDE, and the 
assembly fit is modelled in terms of displacement matrices. The conventional 
method of dividing the components into groups only by the deviation on 
dimensional tolerance (DT) alone is replaced by integrated GDT. The effect of 
rotational displacements in component features on assembly fit is verified. A 
two-dimensional, worst case, rigid TA in SA is demonstrated. The best 
combinations of assembly components are obtained through genetic algorithm. 
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1 Introduction 

Variations and tolerance accumulation are unavoidable in product design. Even though 
modern manufacturing processes achieve an increasingly high accuracy, geometric 
deviations have a huge influence on both the functional behaviour and on the customers’ 
quality perception of the product (Schleich et al., 2014; Corrado and Polini, 2017). Since 
these geometric part deviations distinctly affect the function and quality of mechanical 
products, there is a strong necessity for companies to manage these geometric variations 
(Schleich and Wartzack, 2016). Geometric tolerances and dimensional tolerances (DTs), 
as well as the interaction between them in the tolerance zone, can be investigated through 
tolerance analysis (TA) to check whether the resultant tolerance accumulations meet the 
functional requirements. TA has become more and more important and has received 
considerable attention in manufacturing industries and thus in many kinds of literature 
with increasingly fierce market competition (Yan et al., 2015). Since TA is a key tool to 
predict the consequences of geometric variations on product quality (Schleich and 
Wartzack, 2016) and very useful approach for evaluating the accumulation of  
 


