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ABSTRACT

One of the most important constraints on manufacturing productivity is the machining vibration. This
vibration may cause increase in machining costs, lower accuracy of products and decrease tool life. The
effective solution for increasing cutting process stability and vibration suppression is to improve
structural dynamic stiffness. There has been presented different techniques for enhancing dynamic
stiffness of structures using passive and active vibration control methods. Although passive vibration

Keywords: L e . s

AC-I::Jd;nming control methods are always stable, they exhibit limited performance. In active control methods,
Vibration control vibrations can be effectively damped over a various conditions. Cutting process mainly exposed to
ADRC method parameter perturbations and unknown external disturbances, therefore, designing an active vibration
Boring bar

control system for cutting process is a challenging problem. The aim of this research is implementation
of active disturbance rejection control on a boring bar. The proposed strategy was implemented into an
active vibration control system for the boring bar. The results of impact control tests indicate that the
ADRC control algorithm has a great performance in suppressing vibrations and increasing the structural
dynamic stiffness. Moreover, ADRC controller is more stable and spends less control effort than direct
velocity feedback controller.

ROWH CHT-! P |
wh Sl b)) g Sotle 0 L) g8 e
ol €9 nigld 5 oog ilisee gll ghls 395 a5 cansl (" > Slilas )
FSery il gy al el ssmy a4 Jds el TOlL
glasss | iy o ol el ol 5 o sl wnl ‘us'-'-‘t-:é

* Chatter vibration
* Regenerative chatter
* Dynamic interaction

donds -1
Slber ol Cais o uds gleanlp e )l S @S ot
ol ol alio a5 ool anulgsl clilbs)) b ol pos il (o5 rtle
JRRPPYETR] R RSN LK K P IS DRV SPC SN [ PSS
38 ol 5l e g golal 28 gl Sd S g o ol 25

ol Jilas 4 b g Bi> 55 edle 0" S ol e Bos g

! Active damping



el iine lisa 9 isol possi iy

OPLEUAIS il liblad pl JT8 s GHUBEE Sud Jlad J5S 359,

Input
Controller

Output

Plant

Sensors

Feedback
Fig. 1 Active vibration control loop in machining [5]
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Fig. 2 Active vibration control in machining based on a single degree of
freedom system [11]
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