
ENGINEERING TRANSACTIONS • Engng. Trans.• 54, 3, 189-202, 2006 
Polish Academy of Sciences • Institute of Fundamental Technological Research 

SELF-EXCITED VIBRATIONS COUNTERACTION IN MACHINE TOOL­
CUTTING PROCESS SYSTEM USING CONTROLLABLE ELIMINATOR 

OF VIBRATION 

M. C h o d ź k o1), K. M a r c h e 1 e k1), A. P a r u s2)

1l1nstitute of Manufacturing Engineering
Technical University of Szczecin 

Piastów 19, 70-310 Szczecin, Poland 

2linstitute of Control Engineering
Technical University of Szczecin 

Sikorskiego 37, 70-313 Szczecin, Poland 

In the paper, the results of simulation investigations on the application of a semi-active 
vibration eliminator for suppression of machining chatter are presented. First, the idea of a 
semi-active vibration eliminator arranged in the "machine tool - cutting process" system (MT­
CP) is presented. Next, the results of the identification process of parameters of this system 
are shown. Properties of the mass-damping-spring system of the machine tool were estimaied 
during the moda! testing. A mechanistic model of the cutting process was built on the basis of 
results of cutting tests. Two control algorithms have been tested: one with the time-invariant 
model of disturbances (MD) and another with the adaptive model of disturbances. Estimation 
of the eliminator effectiveness in the suppression of self-excited vibrations in a MT-CP system 
is also included. 
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1. INTRODUCTION

Self-excited vibrations, which appear in dynamie MT-CP (machine tool -
cutting process) system are very undesirable. Their negative influence on pro­
ductivity, tool life and the workpiece surface quality is well known. Although 
a great improvement of dynamie properties in new designs of machine tools is 
now observed, chat ter vibrations are still present in modern machining. There are 
few reasons of the development of cutting instability. Assuming good dynamie 
properties of the machine tool, the chatter can be caused by a wrong selection 
of cutting parameters. It is, however, a rare situation. The most common case is 
when in the production process, the application of a very compliant tool is neces­
sary and/or the machined workpiece is flexible. This causes that new methods of 
opposing the phenomenon of instability are still being developed and improved. 
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