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Mechanical systems are quite often modelled as sets of stiff and flexible elements. If some conditions 
concerning connections of these elements are fulfilled, then we get a physical model having an interesting 
feature: it is quite easy to derive equations of motion from a diagram representing in a natural, intuitive 
manner the structure of the system. The algorithm for such derivation, including creation of a simple 
graphical user interface is presented in the paper. The algorithm takes advantage of the software package 
MATLAB /SIMULINK. 

1. INTRODUCTION 

During the recent decades the modelling has become a widely approved technique for investigating 
new products before introducing them into the market, as well as for improving the existing ones. 
The modelling removes the need for making experiments (testing) on real existing objects (proto
types) and in such a way, it may accelerate the course "from a concept to the production", lower 
its cost, sometimes even save human health and life. 

The process of modelling can be roughly divided into two stages: 

• preparing of the mathematical model, i.e. a set of mathematical equations which sufficiently 
(with respect to the assumed requirements) represent the investigated object; 

• manipulation on the equations produced in the first stage. 

Both stages can be performed manually but now we observe a tendency to employ computers. 
For the reasons which will become clear in the remaining part of the paper, let us introduce 

(remind) two concepts: the physical model and the system. 

1.1. Physical model 

It is useful to divide the preparation of mathematical model into two substages: creation of a 
physical model and the assembly of the equations. What is the physical model? It is a simplified 
representation of the real object which consists only of elementary models. The elementary models 
are delivered and investigated by appropriate branches of physics. For example, in the domain of 
mechanics these elementary models are: material point , rigid body, linear spring, viscous damper, 
rod, beam and many others. It seems very sensible to implement the following idea: 

A researcher (designer) prepares only a physical model. The equations are derived from the 
physical model automatically. 
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