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Abstract

The purpose of this work is to analyze the vibration characteristic of boring bar with dynamic
vibration absorber and find out the effective design parameters. Using the finite element method and
modified optimum design concept, conventional optimum design based on approximate lumped
parameter model is checked and practical design to be measured with modal analysis is compared
with optimum design from numerical analysis. Also, the performance of reducing vibration is
investigated with variation of shape of boring bar. The considered model of boring bar with
dynamic vibration absorber is selected among manufactured boring bars with the best performance.
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Fig. 1 Model of boring bar with absorber
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Table 1. System parameters of 2 d.o.f.
model
P SR A S ML
(x10° N/m) (kg)
X 8.50 0.9915

Table 2. Optimum system parameters of

2 d.o.f. model
M, (Kg) | Ma (kg)] u w, (H2)| Ko (N/m)} Eop
0.9915 0472 | 0476 315 1.85x10° { 0.401
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Fig. 2 Section of finite element model
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Table 4. Comparison of optimum values
between 2 d.o.f model and
finite element model
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Fig. 3 Frequency response function with

variation of stiffness constant;

2 d.o.f model.
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Fig.4 Frequency response function with
variation of stiffness constant ;
finite element model.
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Fig. 5 Frequency response function

with variation of damping

ratio ; 2 d.o.f model.
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Fig.6 Frequency response function
with variation of damping
ratio ; finite element model.
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Fig. 7 Optimum transfer functions

from 2 d.o.f and element

models.
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Fig. 8 Experimental set-up.
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Fig.9 Measured frequency response function.
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Fig. 10 Transfer function with variation of

inner diameter of dynamic absorber.
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Fig. 11 Transfer function with variation

of length of dynamic absorber
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