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ABSTRACT - δYNAMIS (DYNAmics of MechanIcal Systems) is a numerical code leading to 
an automated determination of the response of mechanical systems, in an efficient way. 
These systems are geometrically discretized by finite elements. Frequently, this leads to 
models with a quite large number of degrees of freedom and strongly nonlinear 
characteristics. Therefore, one of the basic ideas employed in designing the code was to 
provide the option of reducing the order of the systems examined by applying appropriate 
methodologies, when necessary. Apart from increasing the computational efficiency and 
speed, this reduction makes amenable the application of numerical techniques, which are 
efficient for low order systems. 
In particular, δYNAMIS starts by reading all the necessary data in standard NASTRAN 
format from pre-processor ANSA, in order to set up the corresponding equations of motion. 
Then, a number of static and dynamic analyses can be performed. Currently, the code can 
be used to carry successfully out the following types of analysis: 

• Static Analysis (for linear and nonlinear systems), 
• Eigenvalue Analysis (real and complex natural frequencies and mode shapes), 
• Substructuring (static condensation, component mode synthesis, multi-level dynamic 

substructuring), 
• Linear Transient Response Analysis (direct integration and modal analysis), 
• Linear Frequency Response Analysis (direct determination of frequency response 

functions and modal analysis), 
• Nonlinear Transient Response Analysis (direct integration), 
• Nonlinear Frequency Response Analysis (direct determination of periodic steady-

state response diagrams and stability properties under periodic excitation) and 
• Random Analyses. 

Once the analysis chosen is completed, the results are directed to post-processor μETA. In 
fact, in order to achieve compatibility with most state of the art CAE post-processors, these 
results are written in NASTRAN (op2 or punch file) format. 
 
The validity and effectiveness of δYNAMIS was first illustrated by passing standard tests on 
the finite element level. Moreover, direct comparison was performed (in terms of accuracy, 
memory required, data transferred and numerical speed) with MSC.Nastran for several quite 
complex structures. Besides the computational advantages, the code developed brings a lot 
of new features and improvements, which can be enhanced further by a proper coupling with 
the pre- and post-processor. For instance, the structure of the code facilitates greatly the 
application of parallel processing procedures. In addition, a distinct capability of the code is 
related to the special contact elements developed for both static and dynamic analyses. 
Another remarkable and unique strength is the ability to perform frequency response of 
periodically excited nonlinear dynamical systems in a direct way. Finally, δYNAMIS provides 
valuable tools towards employing a single original model for all the possible analyses (e.g., 
vibration, acoustics, fatigue) that need to be run for systems of any geometric complexity. 
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