
ENGINEERING TRANSACTIONS • Engng. Trans. • 47, 3-4, 247-268, 1999 
Polish Academy of Sciences • Institute of Fundamental Technological Research 
    10.24423/engtrans.631.1999

TRANSIENT VIBRATION OF UNSTEADY LINEAR CLOSED LOOP 
SYSTEMS 

E. W I T T B R O D T and K. J. K A L I Ń S K I

TECHNICAL UNIVERSITY OF GDAŃSK 

FACULTY OF MECHANICAL ENGINEERING 

ul. Narutowicza 11/12, 80-952 Gdańsk 

A problem of unsteady linear closed loop system vibration is formulated and solved in 
this paper. Proportional, ideał derivative and delayed feedback interaction is considered. 
The mixed method of rigid and deformable finite elements is extended by including coupling 
elements, and applied to modelling the system. An unconditionally stable numerical integration 
variant of the Newmark method is used for solving the problem. Special computer software is 
implemented and illustrative calculations of the traverse shaper's model are performed. Time 
and frequency plots for chosen generalised coordinates of the model and for severa! cases of 
the feedback interaction, are obtained as results. 
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1. lNTRODUCTION

An analysis of dynamie phenomena of real mechanical structures has recently 
become a basis of knowledge for the development and improvement of engineer
ing instrumentation. It usually depended on investigations of the structural be
haviour due to the presence of external exciting forces, called "INPUT SIGNALS". 
Referred generalised displacements of chosen structure's parts have been defined 
as the "OUTPUT SIGNALS". However, a special behaviour of many kinds of 
machine structures (e.g. machine tools, manipulators, driving systems) is ob
served. These dynamie systems, which show a feasibility of interacting between 
the desired input and output signals quite naturally, are called closed-loop sys
tems [1]. One approach, based on simultaneous investigation of the structure 
with an accompanying process of the feedback interaction, was worked out a few 
years ago [2]. 












































