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Abstract 
 
The paper presents issues of production processes improvement in foundries in terms of finishing treatment of iron casts on grinding 
workstations. Basing on the conducted analysis of work ergonomics on the grinding line and the observation of work at workstations, 
a range of improvements related to organizing grinding treatment processes was proposed. In order to visualize the production system 
functioning and estimate its efficiency, a simulation model of a grinding line has been created, on which a simulation experiment 
was  carried out. Due to many factors influencing the effectiveness of processes, it was suggested to use multi-criteria evaluation tools 
to choose the most rational solution. Three criteria have been assumed, according to which particular improvement variants were 
evaluated. Also, criteria weights have been set according to the Saaty’s method, and particular solution variants have been assessed 
separately with respect to each criterion. On the basis of the presented course of action, the best solution has been selected from among 
the analyzed options.  
 
Keywords: Application of Information Technology to the Foundry Industry, Automation and Robotics in Foundries, Multi-criteria 
variants analysis, Modelling and Simulation of Production Systems, Work ergonomics 
 
 
 

1. Introduction 
 
Casting production systems are among the most complex ones 

due to, among others, difficult, monotonous and dangerous work 
conditions. Work organization at workstations in foundries needs 
to be continuously improved, automated and robotized in order 
to achieve better ergonomics and safety and to eliminate the 
activities which do not add value to products. Only rational 
manufacturing processes management basing on a reliable prime 
costs accounting allows to produce competitive casts [1, 2].  

A basic issue of ergonomics is shaping the spatial structure 
of work, as it should be appropriately adapted to worker’s size, 
his or her physical capacity, body posture, as well as to the type 
of performed tasks. A worker who is excessively tired, employed 
not according to his qualifications and predispositions, forced 
to be active only by financial reasons,  exposed to too high 

or too low temperature, noise, dustiness, inappropriate light 
or discomfort will always underperform. Design of work space 
and means should take into consideration the conditionings 
resulting from the dimensions and posture of human body 
in relation to work processes. A workstation should be designed 
to avoid excessive strain on the joints, muscles, ligaments and 
respiratory and circulatory systems of its operator [3-6]. 

When improving casting production systems, it is worth 
applying the modelling and simulation technique. In order to plan 
and foresee possible results of the introduced changes, we can 
perform a simulation experiment on a computer model, without 
having to experiment in production conditions. Thanks to the 
development of modelling and simulation software, it is easier 
to rationalize casting production systems basing on universal 
simulation tools [7-11].  

Preparation of variant solutions and their evaluation according 
to many criteria are key activities in the projects related 
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